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PREFACE. 



In our professional practice we have frequently been 
applied to for a treatise on Building, to which the 
young student in Architecture, as well as the more 
mechanical one in Building, might refer and see, 
in an erection of simplicity or splendour, the neces- 
sity of studying all the details essential for such 
erection. In the officeof the Architect, it frequently 
occurs that Buildings, from the variableness of practice, 
are only taken in detached parts as the work pro- 
ceeds ; and in the workshop of the Builder {where they 
have drawings and specifications to work from), the 
workman, or pupil, is seldom allowed to see them, but 
takes his instructions from the foreman for the portion 
of work to be executed ; consequently he has little 
opportunity of acquiring the combined information 
requisite for the artisan in the building department 
to possess. 

Under such considerations the present work was 
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projected by Mr. Weale, the publisher of the rudi- 
mentary works on the Arts and Sciences. 

We have, in this sketch of a pair of dwellings, 
endeavoured to show and describe the manner in which 
a building, from the commencement of it to its com- 
pletion, should be dissected and studied in its various 
mechanical departments, and how they work and 
combine with each other. 

We first submit a set of probationary drawings, all 
drawn to the same scale*, and then show the requisite 
details, as they would generally occur, for the completion 
of the carcass, and, lastly, the finishings. We have also 
divided the specification, quantities, and estimates, into 
corresponding parts. It may not always be desirable to 
make such a distinction, but this being a rudimentary 
work, we have adopted this method in order to make 
it as intelligible as possible to the student in the 
Building art. We have also given as much attention to 
the drainage, supply of water, ventilation, &c., as the 
importance of such an erection demands. 

It may be proper to observe, that we have not strictly 
conformed to the Metropolitan Building Act, but have 
endeavoured to show how to erect a substantial building 
with every attention to the prevention of such casualties 
as buildings of this class are frequently liable to. 
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In submitting this as one of a series of designs with 
their details, allow us to acknowledge the information 
quoted from the rudimentary series of scientific works 
before alluded to, as we have freely referred to any of 
them that would assist us in conveying our views in 
the theoretical and practical construction of buildings. 
Perhaps no one is more liable to criticism than the 
architect for domestic arrangements; consequently there 
are few who devote their time to it. An architect 
justly observes : to produce a building fit for its pur- 
poses, and substantially beautiful at the same time, is a 
good step towards perfection. And probably the allusion 
to street architecture might with benefit be here quoted. 

It is stated that, in alluding to the building at the 
corner of Fleet-street and Chancery-lane : — “ It is a 
good step towards that perfection which the commercial 
architecture of the metropolis may reach. Fleet-street 
and the Strand, transformed into a succession of such 
edifices, might become a worthy Corso for the trading 
Rome, and make a grand connecting point between the 
region of docks and warehouses at one end,' and of 
mansions and palaces at the other." 

The building referred to is an example of a commer- 
cial edifice. It w'ere better, indeed, that the elements 
of mercantile life were exemplified in its habitations. 
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We have surely had enough of doubtful objects in 
stucco, &c. : sober and straightforward, not uncomely, are 
the operations of upright tradesmen ; so let their ofl&ces, 
warehouses, and shops, be truthful, substantial, cheerful, 
ornamental piles. Thought is not thrown away, lavished 
upon the improvement of our streets and mercantile 
edifices. A man will carry on his affairs with a healthier 
and clearer mind, surrounded by buildings of the class 
■we are now writing about, than in such dens of dark- 
ness as some of the buildings in the neighbourhood of 
Chancery-lane. 

There is such correspondence between outward forms 
and shows, and inner feelings and emotions, in all truth- 
ful matters, that it is far from an affair of indiffer- 
ence in what manner of form we transact our commerce, 
with what impress of form we endow our churches, 
or in what fashion of apartments we meet our friends 
and children. Providence has arranged this world 
upon these considerations {so to speak), and surrounded 
parts of the earth with cheerfulness and healthful 
beauties. 

We, who in our oflSices and ledgers have often little 
enough thought of Providence, shall we esteem it in- 
different whether we follow His precepts here, where, 
perhaps, we need their healthful influence most ? 
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To architects, at least, this question is not unim- 
portant, in an architectural point of view ; for it is in 
such we speak. As a sanitary question, these things 
are happily decided. 

The importance of domestic architecture must be 
held in a very different estimation to what it has been, 
by any one who hopes to assist in the revival of all 
architecture, dead since the sixteenth century in our 
country. 

"We are a commercial people, and a common sense 
trading race ; he who can find a brotherhood in archi- 
tecture with the great republics of mediaeval Italy, the 
commercial communities of Florence, Genoa, Sienna, 
will perceive nothing but a source for the highest 
gratulations. We shall have our San Michele, 
Sansovino, &c. We, too, may become, amid this 
Kaleidoscope Europe, a stand-point of light for the 
after-times to reckon from; but, to achieve this we 
must recognise and know ourselves. We must develop 
and not conceal our nationality, in arts as in all things 
else. From the streets of our cities and manufacturing 
towns, our wealth and power proceed. Let these 
become the stepping-stones to our temples ; as they 
must do, if our temples and our worship are to be sin- 
cere. It is not by forgetting, but remembering, our 
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commercial street-life that we shall become a people 
great in wisdom as in wealth. 

And, indeed, why should words be multiplied about 
the matter ? It is from these things that we are growing 
a wise, and, so much as there is of it, a holy people. 
From counting-houses, oflBces, warehouses, and cham- 
bers, come the schemes for baths and wash-houses, and 
model dwellings, ragged schools, and reformatory 
asylums. There on one side the genius of the shop- 
keeping people make them ; beyond them burns the 
glory of future England. What if, on the other side, 
those who have no work to do, embroider mediaeval 
patterns and multiply Gothic churches over the land? 
Let us be grateful that they do so much. 

But meanwhile the architects have work to do ; the 
public demands its streets and warehouses. Let us 
bear in mind how great these things are in their desti- 
nations— not, truly, all cheating and adulteration — 
let us remember that we are erecting buildings to- 
day through which the future contemplate, and the 
dwellers therein are preparing the paths of truth by 
their duties aud their charities. 

Let us then look upon those buildings and streets in 
their proper light, and build as if building for honour- 
able men: to give our minds tone, let us discipline 
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them to see in this shop-keeping what promise of great- 
ness it encloses ; and, recognising the nature of the 
times, perceive that it is in these very streets that the 
way is opened for us to commence our stone daguerreo- 
type of the nineteenth century. 

Architects are the limners for the future ; to them 
is perhaps entrusted the verdict which remotest times 
will form. All else will go, as it has gone, of Art 
and man’s production. But Architecture, that substi- 
tute for Nature, is nourished by time as the fossil his- 
tory of mankind ; and, as the shells which the nautilus 
and ammonite of the primaeval world have formed, 
become to us the sure records and interpreters of 
their far-departed times; so these shells under which 
animal life has dwelt, which religion has formed and 
inhabited, will become, may-be, to future races the only 
and fossil records whence the epoch of man shall be 
clearly read. For us, then, who have to mould these 
latest medals of creation, there is the responsibility that 
we rightly represent our race — our age ; it is not surely 
all untruthful. We forge the long chain of antique 
history link by link — almost from architectural remains : 
from these we deduce a people and a history for our edifi- 
cation, instruction, and example. Regarded in this light, 
study will soon disclose to us what valuable and unique 



Digitized by Goog[e 




X 



PREFACE. 



opportunity domestic architecture affords in our time. 
There are yet higher views, under whose radiance the 
architect begins to perceive the great influence and 
responsibility of his work. But the consideration 
of what, and how great effect upon the mind, external 
objects exert, may be explained on another occasion. 

After thus adverting to street and mercantile architec- 
ture, we would solicit some little attention to that style 
suitable and applicable for domestic purposes or dwell- 
ings, that may be proposed to be erected in the suburbs 
or environs of such as Cities, Towns, or Boroughs, 
before alluded to. For wherever our places of busi- 
ness assume a different and more healthy character for 
their various purposes, and in their erection a more 
permanent and architectural feature, the dwellings, 
cottages, villas, mansions, &c., of the surrounding 
country approximate, in a corresponding extent, with 
such improvements, and, consequently, the buildings 
for domestic purposes become equally, combined with 
other classes of architecture, a reflection and monu- 
ment of the people, and a key to the date of their 
erection. It was by witnessing this laudable improve- 
ment that is daily taking place in this City and other 
parts of the country, and in acquiescence with numerous 
applications for a series of designs suitable for the 
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domestic arrangement and soeial comfort of all grades 
of soeiety, the present works were projected. It is ad- 
mitted that much ignorance exists as to the necessary 
knowledge in the ei’ection of an edifice, however simple : 
and this is a powerful drawback to the execution of such 
undertakings. It is also proverbial that false estimates, 
which are frequently tendered, dishearten many from 
the prosecution of their plans, in the well-founded suspi- 
cion that the expenditure will exceed the means appro- 
priated for that purpose. 

In the erection of an edifice, much depends on the 
choice of materials, whether for fitness or durability ; 
and a correct guide in the selection of them, on the 
most cheap and economical principles, cannot there- 
fore but be regarded as a desideratum by every one 
connected with or concerned in building, whether for 
profit or private purposes. An elaborate and ex- 
planatory specification, with the quantities of the 
various materials required in each department, their 
prices, the amount of labour and price required for 
working them, with accompanying design, so that 
any one about to build may arrive at the total expense 
before commencing; the most approved and efficient 
methods of water supply, drainage, warming, venti- 
lating, according with the magnitude of the design. 
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■will form an important feature of the work. We have 
commenced our series with a design for a pair of semi- 
detached dwellings, the estimated expense of each of 
AThich would be about £400, or £800 the pair; thereby 
giving a selection for the retired tradesman, or the 
gentleman of moderate wealth who may wish to build 
over his own demesne, fuUy detailing the most approved 
and efficient methods of construction, as well as finish- 
ings, as a guide to the various trades employed in the 
building art. 

Each design is exemplified with a perspective ■vdew 
of the building, accompanied with all requisite plans, 
elevations, sections, and details, dra'wn to a large scale ; 
thereby making this Volume a work of instruction to 
the student and builder, jmd one of reference to the 
professional practitioner in all his requirements. 
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EKECTION OF DWELLING-HOUSES. 



CHAPTER I. 



When it is determined to erect an edifice of any 

« 

* description, the first and primary consideration should 
be the money intended to be expended; the next, 
when possible, the choice of situation, not only as 
respects its efficient drainages, drj ness, and general 
healthiness, but also as regards its relative position 
with other buildings, and, when a number are proposed 
to be erected on a new site, to their being so placed as 
not to interfere with or injure the effect of the sur- 
rounding scenery. Consequently, it is desirable, after 
a space of ground has been appropriated for building 
purposes, surveyed, levelled, plotted, &c., that a per- 
spective bird's-eye view should accompany the plans, 
not so much that the design there exhibited should be 
carried into execution, but that they shall not interfere 
with the principal prospect, and as little as possible 
intercept the view or prospect ^)f each other.* 

* Mr. Bruce Allen, 20tli volume of this series. 

B 
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ERECTION OF DWELLING-HOUSES. 



The "lamentable way in which the beauty and 
loveliness of the finest landscape may be injured or 
destroyed by buildings and grounds is exemplified 
by the far-famed view from the top of Richmond 
Hill. What it was when Thomson wrote it would 
perhaps be difficult to say ; but now — instead of the 
houses and villas, and the gardens about them, har- 
monising with and forming a part of the general view 
to be examined in detail — after the eye is satiated with 
the whole, it is first struck with the glaring newness 
{for they all seem as if they wei’e painted and pointed 
regularly once every year) of first one and then another 
of these regularly built boxes placed in the middle of a 
large square garden or lawn, and surrounded by a high 
fence, and the country round being thickly wooded 
close up to the wall, the formality of the grounds is 
rendered truly distressing.” 

A landscape made up of a collection of square fields, 
surrounded by regular hedge-rows, and dotted here 
and there with cubical, newly-painted boxes and 
straight roads, may satisfy, as it commonly does, the 
owners of the several lots, but can never be otherwise 
than painful to the eye of an artist. But what is called 
landscape scenery in England is mostly of this descrip- 
tion, and appears to be admired on the ground of its 
cultivation and plenty, qualities perfectly distinct from, 
it, considered as a beautiful object. 

If any general rule could be given for the laying out 
of building grounds, it would be to avoid everything 
considered essential — long rows of houses all of the 
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same height, semi-circular rows with a tall house 
iu the centre, &c. The unsightliness of the common 
plan will be seen by contrasting the picturesque cities 
of York or Lincoln with the formal and uninteresting 
appearance of Bath or Cheltenham, or they may be 
seen side by side in the old town of Hastings and the 
modern triumphal-arched town of St. Leonards. From 
this cause, London, though the largest, is probably the 
least picturesque city in Europe. Mr. Disraeli, in his 

Tancred,^' has ably contrasted the old part of London 
with the new, and has pointed out the absence of all 
interest of character in the modern portions. Strange 
that he should have been able to see so clearly that 
which professors of the art have not only been blind to, 
but are continually helping to increase. 

If the building is proposed to be placed by the side 
of a public road, it would be desirable to erect the 
principal front in direction of as near south-east or 
south-west as possible. The principal front, therefore, 
can only in certain situations be parallel to the public 
road, but the preference should be given to the south- 
east. The complete drainage of a house is a point of 
the utmost importance, as upon it mainly depends the 
health and comfort of its inmates — and not only is it 
requisite that the drainage be perfect ; but it must be 
as little liable as possible to get out of order, and when 
disturbed for the purpose of cleaning, should be 
capable of reinstatement with the materials at first 
used. The most essential points to be attended to in 
the drainage of buildings generally, where main sewers 

B 2 
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are formed, are the following : — Assuming in this plate 
that the main sewer is constructed in the front or 
principal road — and we desire to convey all our 
soil, waste water, &c., into it. On the block 
plan in Plate III., upon which are shown the grounds, 
buildings, &c., mark the most accessible places for 
fixing the tank, gulleys, traps, siphons, &c. ; and then 
upon a skeleton block-plan and section, Plate II. ; show 
the principal pipes for the conveyance of water to the 
tank, and the waste and soil drains, into the principal 
sewer, with the necessary falls, traps, and gulleys 
required. 

Soilage-drains are found to be of sufficient dimen- 
sions, and the soil and water find ample room to pass 
along in a tube, equal in capacity to a cylinder of 6 
inches diameter. They should have a fall of not less 
than 6 inches in every 100 feet, and more where 
possible. 

They should be made water-tight, that the portions 
of the soilage may not escape and leave the solid 
matters in the drain. 

They should have as much waste water pass through 
as possible, to carry the soilage onward, and to prevent 
any solid matters from being deposited within them. 
To prevent the foul air generated in, or returning by 
the drains, the waste-ways should be double-trapped 
by a bell-trap at the sink where the waste water enters, 
and by a well-trap short of the inlet to the drain. 

All drains should be so constructed as to admit of 
being opened for the purpose of cleansing without 
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breaking them, ami of the displaced portion being* 
afterwards replaced. A great defect in the common 
soilage drains, Avhether built in brickwork or of earthen- 
ware pipes, is, that they have to be broken up wlienever 
they require cleansing ; this might be obviated by using 
drains of the form represented on Plate XIII., fig. 1. 

The upper tile a, in the diagram, could at any time 
be lifted oflf, and the drain cleansed, without the neces- 
sity of breaking the drain, or of removing any por- 
tion of the earth, except that immediately covering it. 
Fig. 1. 

A simple kind of trap, applicable to this form of 
drain {it$ transverse section being the same), and 
equally eflTective as regards its capability of being 
readily cleansed, is shown in fig. 2. 

A section and plan of a drain-trap, to be formed of 
iron or earthenware, is shown in the same plate, figure 
3. the tile a should not be fixed down, but be left 
loose, so as to allow of its ready removal, and the 
cleansing of the trap. It would, perhaps, be as well to 
leave the whole of the trap loose, which would allow of 
its being lifted out, and any obstruction removed. This 
form of drain-trap is suitable for yards, areas, &c., and, 
slightly modified, for streets. Figs. 4 and 5. 

The waste water from sinks does not seem to be 
sufficient to cleanse thoroughly these drains ; but this 
may be effected, and at little expense, by simply short- 
ening by one or two inches or more the waste-pipes of 
the eistem in each case. For as the water runs off by 
the waste-pipe, the cistern would continue to fill from 
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* the main faster than it runs off/ till the rate of its 
coming in (which is always regulated by the ball-cock, 
and becomes gradually less as the ball rises), became 
exactly equal to the quantity running off ; and this it 
would continue to do until stopped at the main, the 
quantity of water running off being regulated by the 
length of the waste-pipe. 

By this plan every house-drain might be daily 
cleansed with water, and kept at a low temperature at 
a trifling expense, that is, at merely the cost of water 
from each cistern ; though small, it would in each street 
amount to a considerable body; it would serve to 
cleanse the main sewers themselves without the neces- 
sity of any separate apparatus as proposed above. As 
before remarked, the air of a house can never be kept 
pure unless the bell and water-traps act perfectly, which 
they seldom or ever do as at present constructed ; for 
the bells of the traps in common use for sinks and 
other places are usually left loose for the convenience 
of cleansing them, as various matters find their way 
into the trap, and the escape becomes choked; and 
unless the bell is immediately replaced after the 
foreign matter is removed, the trap becomes, of course, 
useless. To remedy this defect, the bell is sometimes 
soldered down, when the trap, after a time, becomes 
filled up, and the bell is forcibly moved and laid aside. 
A simple apparatus for cleansing the traps when the 
bells are soldered down has been contrived* which 
would be perfectly effective if its careful preservation and 

* By Mr. Hoskiog. 
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use by servants and others could be relied on. But the 
bell-traps in common use may be mueh improved, and 
made to answer all the uses required of them ; be always 
certain of action, and yet admit of occasional cleaning, 
by fixing the bell to the trap by a hinge, as shown at 
Plate XIII., fig. 5, with a projecting piece of metal to 
prevent its being but partially raised ; so that the bell, 
being held up while the trap is cleaned by the knob d, 
as indicated by the dotted lines, falls into its place by 
its own weight, and can consequently never fail. The 
use of the metal top a, is to prevent the bell being 
thrown back and left so ; it is on this plate shown in 
section, fig. 5. The sink may be of wood, lined with 
lead, of st^ne, or slate ; or, perhaps, better than those, 
of earthenware, which, among other advantages, would 
allow of the trap being made with it, and forming a 
part of itself, as shown in fig. 6. 



Supply of Water. 

The arrangements for distributing a supply of water 
over the different parts of a building will depend very 
materially on the nature of the supply, whether con- 
stant or intermittent. The most common method of 
supply is from water-works, by pipes which communi- 
cate with private cisterns, into which the water is turned 
at stated intervals. 

A cistern in a dwelling-house is always more or less 
an evil, it takes up a great deal of space, costs a great 
deal of money in the first instance, and often causes 
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inconvenience from leakage, from the bursting of the 
service pipes in frosty weather, and from the liability 
of self-acting cocks to get out of order. The common 
material for the cistern itself is wood lined with sheet 
lead j but slate cisterns have been much used of late. 
The service or feed-pipe for a cistern, in the case of an 
intermittent supply, must be sufficiently large to allow 
of its filling during the time the water is turned on 
from the main. The flow of water into the cistern is 
regulated by a ball-cock, so called from its being opened 
and shut by a lever with a copper or zinc ball which floats 
on the surface of the water. The service pipes to the 
different parts of the building are laid into the bottom 
of the cistern, but should not come within an inch of 
the actual bottom, in order that the sediment, which is 
always deposited in a greater or less degree, may not 
be disturbed ; the mouth of each pipe should be covered 
by a rose, to prevent any foreign substance being 
washed into the pipes and choking the taps. To aflbrd 
a ready means of clearing out the cistern, a waste-pipe 
is inserted quite at the bottom, sufficiently large to 
draw off the whole contents in a short time when re- 
quired, into this waste-pipe is fitted a standing waste 
which reaches nearly to the top of the cistern and 
carries off the waste water, when from any disarrange- 
ment in the working of the ball-cock the water con- 
tinues running after the cistern is full. To prevent 
any leakage at the bottom of the standing waste, the 
latter terminates in a brass plug which is ground to fit 
a washer inserted at the top of the waste-pipe. 
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Wliere the supply of water is constant, instead of 
being intermittent, private cisterns may be altogether 
dispensed with, the main pipes not being required to 
discharge a large quantity of water in a short time 
may be of smaller bore, and consequently cheaper, and 
a considerable length of pipe is saved, as the water can 
be laid on directly to the several taps, instead of having 
to be taken up to the cistern and then brought back 
again. The constant flow of water through the pipes 
also much diminishes the risk of their bursting in 
frosty weather from freezing of their contents, when 
there is not a regular supply of water from the mains 
of water works, if any, as it frequently occurs. In new 
localities, wells are sunk, and the water raised by means 
of pumps, and conveyed by pipes to its required des- 
tination ; and as rain-water is considered the purest of 
all water, it may be considered desirable to construct a 
filtering tank for its reception ; and where there is a 
want of wholesome water, a tank might be constructed 
large enough to receive the rain-water from the roofs of 
a number of houses. This would insure a constant 
supply of soft and pure water for all domestic pur- 
poses. 

The same would apply where there is no complete 
system of sewerage ; a large manure tank might be 
constructed. 

It is calculated that the average quantity of water 
which falls on a square yard of surface in Britain, in a 
year, anftunts to about 1 20 gallons, which, for a building 
containing 100 square yards of roof, gives 12,000 

B 3 
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gallons, an ample quantity for all purposes. Rain- 
water tanks are generally constructed in the following 
manner : The ground being excavated, the bottom is 

laid with one or two courses of bricks, upon which two 
or three courses of tiles are laid in cement, and the 
sides and ends are formed with brickwork in cement, 
and the whole is then rendered with cement about an 
inch in thickness. The top is either domed or covered 
with a flat stone. To filter water into a tank of this 
kind a small well or cistern is constructed, the bottom 
of which is perforated to admit the water upon which 
the charcoal is laid, and then covered over with 
another perforated plate, as shown and described on 
Plate XIV. ; a pump is then applied to the smaller cistern 
or filter for the supply. This, as will be' perceived on 
inspection, would admit of ready cleaning, as the filter 
could at any time be lifted out. Plate XIV., fig. 1, is 
a section of the rain-water tank ; h the cistern ; a the 
stone cover to the same ; e e the portion for the fil- 
tered water ; f filtering medium ; c c the perforated 
portion for allowing the water to force itself through 
the filtering medium f ; j rod for lifting the filters out 
of cistern when it requires cleaning; c the supply pipe ; 
D waste ditto. Fig. 2 is a plan of the same tank ; 
A cistern ; b slate or earthenware filter. A modification 
of this arrangement may be adopted for smaller build- 
ings, and a bucket may be applied for dipping the 
water from the filter. 
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CHAPTER II. 



BRICKLAYER. 

Our drainage, water supply, &c., having been con- 
sidered as far as relates to our design, perhaps the next 
consideration would be for the erection of the carcass of 
the building, and probably we cannot do better than com- 
mence with the bricklayer.* The business of a brick- 
layer consists in the execution of all kinds of work in 
which brick is the principal material j and in London 
it always includes tiling, and paving with bricks or 
tiles. Where undressed stone is much used as a building 
material, the bricklayer executes this kind of work also ; 
and in the country the business of the plasterer is 
sometimes connected with the above-named branches. 
And here, perhaps, we cannot do better for the 
instruction of the young bricklayer than state the list 
of tools required by him, and the classification of them, 
necessary for their various purposes. 

The tools of the bricklayer are the trowel, to take up 
and spread the mortar, and to cut bricks to the requisite 
size; the brick-axe for shaping them to the required 
bevel ; the tin-saw for making incisions in them to be 
cut with the axe; and a rubbing-stone to rub the bricks 

* Mr. E. Dolison, 22nd volume of this series. 
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smooth after being roughly axed into shape. The 
jointer and the jointing-rule arc used for running the 
centers of tlie mortar joints ; the raker for raking out 
the joints of old brickwork, previous to repoiuting; the 
hammer for cutting chases and splays ; the banker, 
which is a piece of timber about six feet long, raised on 
supports to a convenient height, to form a tabic on 
which to cut the bricks to any gauge for which moulds 
and bevels are required. The ci'ow-bar, pick-axe, and 
shovel are used in digging out the foundation; and 
the rammer in punning the gronnd round the footings, 
and in rendering the foundation firm where it is soft, 
by beating or ramming. 

To set out the work and keep it true, the bricklayer 
uses the square, the level, and the plumb-rule. For 
circular work he uses templets and battering -rules ; lines, 
and pins .are used to lay the courses by, and measuring- 
rods to take dimensions when brickwork has to be 
carried up in conjunction with stonework ; the height 
of each course must be marked on a gauge-rod, that the 
joints of each may coincide. 

The bricklayer is supplied with bricks and mortar 
by a labourer, who carries them in a hod ; the labourer 
also makes the mortar, and builds and strikes the scaf- 
folding. 

The bricklayer’s scaffold is constructed with stand- 
ards, ledgers, and putlogs. 

The standards are fir poles, from forty to fifty feet 
long, and six or seven inches in diameter at the butt 
ends, which are firmly bedded in the ground. When 
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one pole is not sufficiently long, two ai’e lashed together, 
top and butt, the lashings being tightened with wedges. 
The ledgers are horizontal poles, placed parallel to 
the walls and lashed to the standard for the support 
of the putlogs. The putlogs are cross pieces, usually 
made of birch, and about six feet long, one end resting 
in the wall, the other on a ledger. On the putlogs are 
placed the scaffold-boards, which are stout boards hooped 
with iron at the ends, to prevent them from splitting. 

A bricklayer and his labourer will lay in a day about 
1000 bricks, or about two cubic j'ards. 

The tools required for tiling are the lathing -hammer, 
w'ith two gauge marks on it, one at 7 and the other at 
7^ inches; the iron lathing-staff, to clinch the nails; 
the trowel, which is longer and narrower than that used 
for brick-work ; the bosse, for holding mortar and tiles, 
with an iron hook to hang it to the tiles or to a ladder ; 
and the striker, a piece of lath about 10 inches long, for 
clearing off the superfluous mortar at the foot of the tiles. 

Brickwork is measured and valued by the rod or by 
the cubic yard, the price including the erection and 
use of scaflblding, but not centering to arches, which 
is an extra charge. 

Bricknogging pavings and facings by the superficial 
yard. 

Digging and steining of wells and cesspools by the 
foot in depth according to size, the price increasing 
with the depth. 

Plain tiling and pantiling are valued per square of 
100 feet superficial. 
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A journeyman bricklayer receives from 4s. to 5a. 6d. 
and a labourer from 2s. 6c?. to 8s. 6d, per day. 

The following memoranda may be useful : — 

Weights of different kinds op Earth. 

13 cubic feet of chalk weigh . . one ton. 

17 ,, clay 

18 ,, night soil 

213 „ gravel 

23^ ,, sand 

Night soil is removed in carts containing 45 cubic 
feet or 2i tons. 

Twenty-seven cubic feet, or 1 cubic yard, is called a 
single load, and 2 cubic yards a double load. 

' A measure of lime is 27 cubic feet, and contains 21 
strike bushels. 

A bricklayer’s hod measures 1 ft. 4 in. x 9 x 9, 
and contains 20 bricks. 

A rod of brickwork measures 16|- square, li brick 
thick [which is called the reduced or standard thickness) 
or 272 ft. 3 in. superficial or 306 cubic feet, or Hi 
cubic yards. 

A rod of brickwork, laid four courses to a foot in 
height, requires 4353 stock bricks. 

Ditto Hi inches to 4 courses, 4533 stock bricks. 

• These calculations are made without allowing for 
waste, which is necessary, because the space occupied 
by flues, bond-timber, &c., and for which no deduc- 
tion is made, more than compensates for any waste ; 
and in building dwelling-houses, 454^ stocks to a rod 
is sufficient. 



} one ton 
each. 
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If laid dry, 537 0 to the rod. 

4900 ditto in wells and circular cesspools. 

A rod of brickwork, laid 4 courses to gauge 12 
in., contains 235 cubic feet of bricks and 71 cubic feet 
of mortar, and weighs about 15 tons. 

A rod of brickwork requires 1^ cubic yards of chalk 
lime, and 3 single loads of sand, or 1 cubic yard of 
stoue lime, and 3^ loads of sand or 36 bushels of 
cement, and an equal quantity of sharp sand. 

A cubic yard of mortar requires 9 bushels of lime and 
1 load of sand. 

Lime and sand, and likewise cement and sand, lose 
one-third of their bulk when made into mortar. 

The proportion of mortar or cement, when made 
up, to the lime or cement and sand before made up 
is as 2 to 3. 

Lime or cement and sand to make mortar require as 
much water as is equal to one-third of their bulk. 

A cubic yard of concrete requires 34 cubic feet of 
material; or if the gravel is to the lime as 6 to 1, a 
concrete will require !•! cubic yard of gravel and sand, 
and 3 bushels of lime. 

Facing requires 7 bricks per foot superficial. 

Gauged arches 10 ditto, ditto. 

Bricknogging, per yard superficial, requires 30 
bricks on edge, or 45 laid flat. 



PAVING. 



Stock bricks kid flat reqoire 36 per yard snperficial. 


Paving ditto on edge ,, 


62 




Paving ditto laid flat ,, 


36 


f) 


Ditto on edge ,, 


82 


tt 
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Dutch clinkers 


require 140 per yard superficial. 


12-inch paring tiles 


9 




10-inch ditto 


„ 13 


M 




TILING. 




Description. 


Gaupta in 
Inches. 


No. required 
per Square. 


With pantiles 


. 12 . 


. . 150 


Ditto . 


. . 11 


. . 164 


Ditto 


. 10 . 


. 180 


Ditto . 


. . 4 


. . GOO 


Ditto 


. Sh . 


. 700 


Ditto . 


. . 3 


. . 800 



N.B. — A Bquare of pantiling requires one bundle of laths, and one 
cwt. and a quarter of sixpenny nails. 



A TABLE 

Of the Sizes and WelgJits of rariows Articles it may he considered vsefal 

to refer to. 



Description. 




Lengtii. 


Breadth. 


Tltlckness. 


Weight. 






ft. in. 


ft. 


in. 


ft. 


iu. 


lbs. 


i 

ozs. 


Stock-bricks 


each 


0 81 


0 


4i 


0 


24 


5 


0 


Faring ditto . . 


>» 


0 9 


0 


44 


0 


n 


4 


0 


Dutch clinkers . 


fi 


0 6i 


0 


3 


0 


14 


1 


8 


12-inch paring-tiles . 




0 Ilf 


0 


11? 


0 


14 


13 


0 


10-inch ditto 


M 


0 93 


0 


9? 


0 


1 


8 


9 


Pantiles . . . ,, 

Pantile laths, per 10-feet 


0 104 


0 


64 


0 


0| 


2 


5 


bundle * 




120 0 


0 


li 


0 


1 


4 


6 


Ditto, 12-feet ditto 

N.B. A bundle contains 
twelre laths. 


144 0 


0 


14 


0 


1 


5 


0 


Plain tiles, per bundle 
Thirty bundles of 
make a load. 


laths 


0 

0 

0 


0 


1 


0 


0.1 


3 


0 



To ascertain the quantity of brickwork contained in a 
well, take the diameter, allowing the thickness on one 
side, three times of which, and one-seventh, will be the- 
circumference. This should be multiplied by the depth, 
and the contents brought into brick and half work. 



Digitized by Google 









BRICKLAYING. 



17 



To find what quantity of water a well will hold, mul- 
tiply half the circumference by half the diameter ; this 
should be multiplied by the depth, and will give the 
number of cube feet which will contain 6 gallons and 
1 pint each. 

AVe so far have endeavoured to explain the various 
tools and principal materials used in the trade of a 
bricklayer, and at the same time would impress upon 
the young artisan to give some attention to geome- 
trical drawing ; for, unless he has some knowledge of 
this useful auxiliary, he will never be enabled to read 
or comprehend the design he may be entrusted with 
to execute. For, even in the simple tuiming of an 
arch over a centre already fixed for him, unless he 
knows that every brick should radiate to a centre and 
knows how to find that centre, he will never be certain 
of making sound work to his arch. We have endea- 
voured to show this in two diagrams shown on Plate 
XVI., figs. 4< and 5. Let 1 — 3 be the opening or span 
of the segment of an arch ; e f the rise ; stretch a line, 
or apply a straight edge, from 2 to f, and mark the 
centre c; apply the square, and where it intersects 
the centre of your rise, b f will be centre for the 
arch ; consequently, b will be the converging point for 
all the bricks on that arch. Fig. 5 merely exemplifies 
the same principle applied to the ellipsis, as it should 
to every other description of arch. 
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CHAPTER III. 

4 

CARPENTER. 

The business of the carpenter consists in framing 
timber together for the construction of floors, parti- 
tions, roofs, &c. 

The carpenter’s principal tools are the axe, the saw, 
and the chisel, to which may be added, the chalk- 
line, plumb-rule, level, and square. The work of the 
carpenter does not require the use of the plane, which 
is one of the principal tools of the joiner; and this 
forms the principal distinction between these two 
trades, the carpenter being engaged in the rough 
frame-work, and the joiner on the finishings and 
decorations of buildings. 

Probably the first occupation a carpenter will have 
in a building is the preparation and laying of bond- 
timber, making and fixing of centers, &c. Bond-timber 
and wood-bricks were formerly used as the only means 
for providing against irregular settlement in the brick- 
work. There is, however, a great objection to the use 
of timber in the construction of a wall, as it shrinks 
away from the rest of the work, and often endangers 
its stability by rotting. Instead of bond-timbers, hoop- 
iron bond is now very generally used. This is formed 
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of iron-hooping tarred, to protect the iron from contact 
with the mortar, and laid in the thickness of the mortar 
joint. This forms a very permanent longitudinal tie, 
and has all the advantages, with none of the disad- 
vantages, of the bond-timbers. 

Floors. 

The assemblage of timbers forming any naked 
flooring may be either single or double. Single flooring 
is formed with joists reaching from wall to wall, where 
they rest on plates of timber, built into the brickwork, 
and called wall-plates. The floor-boards are nailed over 
the upper edges of the joists, whose lower edges receive 
the lathing and plastering of the ceilings. Double 
floors are constructed with stout binding joists, a few 
feet apart, reaching from wall to wall, and supporting 
ceiling joists, which carry the ceiling, and bridging 
joists, on which are nailed the floor-boards. In double 
framed flooring, the binders, instead of resting on the 
walls, are supported on girders. Single flooring is in 
many respects inferior to double flooring, being liable 
to sag or deflect, so as to make the floors concave ; and 
the situation of the joists occasions injury to the 
ceilings, and likewise shakes the walls. This may be 
prevented in single floors by herring-bone, trussing them, 
and introducing an iron rod from wall-plate to wall- 
plate, asshown and described on Plate XIX., figs. 1, 2, 
3, and 4. Fig. 5 shows the method of applying sound 
boarding puggings, &c., to prevent any sound passing be- 
tween the upper and lower floors. In double floors, the 
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stiffness of the binders and girders prevents both de- 
flection and vdbration, and the floors and ceilings hold 
their lines, that is, retain their intended form, much 
better than in single flooring. 

If it were not for the increased expense it would be 
much better for all the joists of a single floor to be 
laid on a plate supported by projecting corbels, which 
prevents the wall being crippled in any way by the in- 
sertion of the joists. The plates of basement floors 
are best supported on small piers carried up from the 
footings. This is an important point to be attended to, 
as the introduction of timbers into a wall is nowhere 
likely to be productive of such injurious effects as at 
the foundations, where from damp and imperfect 
ventilation all woodwork is liable to speedy decay. 

Partitions. 

The partitions forming the interior divisions of a 
building, may be either solid walling of brick or 
stone, or they may be constructed entirely of timber, 
or they may be frames of timber, filled in with 
masonry or brickwork. It would always be best for 
durability, and security against fire, to make the par- 
titions of solid walling; but this is not always prac- 
ticable ; and in the erection of houses they are generally 
made of timber. 

The principles to be kept in view, in the construction, 
of framed partitions, are very simple. Care must be 
taken to avoid any cross strain, and they should not in 
any way depend for support upon subordinate parts 
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of the construction, but should form a portion of the 
main carcass of the building, and quite independent 
of the floors which should not support, but be sup- 
ported by them. 

When a partition extends through two or more 
storeys of a building, it should be as much as possible a 
continuous piece of framing, with strong sills, at proper 
heights, to support the floor-joists. 

Where openings occur as for folding-doors, or where 
a partition rests on the ends of the sill only, it should 
be strongly trussed, so that it is as incapable of settle- 
ment as the walls themselves. 

From want of attention to these points, we fre- 
quently see in dwelling-houses, floors which have sunk 
into curved lines, doors out of square, cracked ceilings 
and broken cornices, and gutters that only serve to 
conduct the roof-water to the interior of the building, 
to the injury of ceilings and walls, and the great 
discomfort of the inmates. 

Roofing. 

In roofs of the ordinary construction, the roof- 
covering is laid upon rafters, supported by horizontal 
purlins, which rest on upright trusses, or frames of 
timber, placed on the walls at regular distances from 
each other. Upon the framing of the trusses depends 
the stability of the roof. The arrangement of the 
rafters and purlins being subordinate matters of detail. 
The timbering of a roof may be compared to that of a 
double-framed floor ; the trusses of the former corre- 
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sponding to the girders of the latter, the purlins to the 
binders, and the rafters to the joists. 

Timber roofs may be divided into two heads : — 

First. Those which exert merely a vertical pressure 
on the walls on which they rest. 

Secondly. Those in which advantage is taken of the 
strength of the walls to resist a side thrust, as in many 
of the gothic open-timbered roofs. 

Trussed roofs exerting no side thrust on the walls, 
consist essentially of a pair of principals, or principal 
rafters, and a horizontal tie-beam, and in large roofs 
these are connected and strengthened by king and 
queen posts and strutts. 

The collar beam roof is the most simple truss, in 
which the tie is above the bottom of the feet of the 
principal, which is often done in small roofs for the 
sake of obtaining height. In this roof the feet of 
both common and principal rest on a wall-plate, and 
the tie is called a collar. The purlins rest on the 
collar, and the common rafters butt against a ridge 
running along the top of the roof. This kind of truss 
is only suited for very small spans, as there is a cross 
strain on that part of the principal below the collar 
which is rendered harmless in a small space by the 
extra strength of the principal \ but which, in a larger 
one, would be very likely to thrust out the walls. 

In roofs of larger spans the tie-beams are placed 
below the feet of the principals, which are tenoned into 
and bolted or strapped to them. To keep the beam from 
sagging, or bending by its own weight, it is suspended 
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from the head of the principal hy a king-post of wood 
or iron. The lower part of the king-post affords abut- 
ments for strutts, supporting the principals immediately 
under the purlins, so that no cross-strain is exerted on 
any of the timbers in the truss, but they all act in the 
direction of their length, the principals and strutts being 
subjected to compression, and the king-post and tie- 
beams to tension. The common rafters butt on a pole 
plate, the tie-beams resting either on a continuous wall- 
plate, or on short templets of wood or stone. Where 
the span is considerable, the tie-beam is supported at 
additional points by suspension pieces called queen- 
posts, from the bottom of which spring additional strutts, 
and by extending this principle ad infinitum we might 
construct a roof of arfy span, were it not that a prac- 
tical limit is imposed by the nature of the materials. 

Having in a cursory manner described the principles 
of framing, we will now endeavour to describe some of 
the principal joints made use of in framing. Timbers 
that have to be joined in the direction of their length, 
are what is termed scarfed together, that is, an oblique 
cut is made across the width of one piece at the end 
proposed to be joined, and a corresponding one to the 
piece proposed to be added to it, with bird^s-mouth 
bevels at each end, and notches in the middle to admit of 
oak or iron wedges ; these are then placed together and 
secured either by iron bolts or straps. The king-post 
is connected with the tie-beam by a tenon and mortice, 
and the post should be cut somewhat short, to give the 
power of screwing up the framing after the timber has 
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become fully seasoned. The tie-beam may be suspended 
from the king-post either by a bolt or by a strap passed 
round the tie-beam, and secured by iron wedges or 
cotters passing through a hole in the king-post ; this 
last is the more perfect, but at the same time the more 
expensive of the two methods. 

The king-post is generally cut w'ith joggles for the 
principal rafters and strutts to abutt against and frame 
into. The ends of the principal rafters and strutts 
should be cut off as nearly square as possible, and 
tenoned into the joggles — otherwise when the timber 
shrinks, which it will more -or less, the thrust is thrown 
upon the edge only, which splits or crushes under the 
pressure and causes settlement. 

The wall-plates are halved and dove-tailed together, 
and the tie-beams cogged upon them, the purlins 
bridged upon the principal rafters, and the common 
rafters notched upon the purlins. And it should be 
observed, as a general rule, all timbers should be 
notched down to those on which they rest, so as to 
prevent their being moved either lengthways or side- 
ways. Where an upright post has to be fixed between 
two horizontal sills, as in the case of the uprights of 
a common framed partition, it is simply tenoned into 
them, and the tenons secured with oak pins driven 
through the cheeks of the mortice. 

The carpenter requires considerable bodily strength 
for the handling of the timbers on which he has to 
work ; he should have a knowledge of mechanics, that 
he may understand the nature of the strains and thrusts 
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to which his work is exposed, and the best method of 
preventing or resisting them ; and he should have such 
a knowledge of working drawings as will enable him, 
from the sketches of the architect, to set out the lines 
for every description of work for centering, framing, 
&c., that may be entrusted to him for execution. 

In measuring carpenter’s work, the tenons are included 
in the length of the timber. This is not the case in 
joiner’s, in which they are allowed for in the price. 
Carpenter’s work is generally measured by the square 
of 100 feet, and the cubical contents of every square 
taken out; and not anything is to be deducted for 
chimneys, as the extra thickness of the trimmers will 
make good for the deficiency, and in a quarter parti- 
tion the braces and extra thickness of the door posts 
will make good for the opening, but the head and sill 
must be taken separate ; and if the joists or quarterings 
in roofs or partitions are 13 inches asunder, one-twen- 
tieth of the quantity found is to be taken off — that if 
jfiaced within 11 inches, one-twentieth must be added. 
And in measuring the work for labour, only take the 
extreme verge, including the bearings, one way, and 
make no deductions for well-holes, chimney-breasts, 
door-ways, &c. The timber to be collected the full 
length and size, and charged as cube fir without labour. 
The following tables should be constantly borne in 
mind by the young carpenter : — 

Lineal or running measure contains 12 inches in 1 
foot, 3 feet in 1 yard, 2 yards 1 fathom and 17G0 yards 
or 5280 feet in one mile. 

0 
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Superficial measure contains 144 square inches in 1 
foot, 9 feet in 1 yard, and 100 feet in 1 square of flooring, 
roofing, partitioning, &c. ; 272J feet in 1 rod or pole, 
and 160 poles in 4840 yards, or 4.8560 feet in 1 acre. 

Cubical measure comprises the length, breadth, and 
thickness, and contains 1728 inches in 1 cubic foot, 
27 cubic feet in one cubic yard, 282 cubic inches in 1 
gallon, and 6 gallons and 1 pint in each cubic foot. 

To measure round timber, multiply the mean or 
quarter girt by itself, and that product by the length 
by cross multiplication, and the cubical quantity will 
be ascertained. For instance: suppose a piece of 
timber to girt 6 feet, one-quarter of this will be 1 foot 
G-inches, which, multiplied by 1 foot 6 inches, will give 
2 feet 3 inches superficial, which, multiplied by the 
length (say 20 feet), will give the contents — 45 feet 
cube ; and in the same way for any other size. 



A TABLE 



Of quantities of Timber each maiking One Load. 



50 feet cube of square timber. 
40 feet ditto of round or rough. 
150 feet of 4-inch planking. 

170 feet of 3 5 -inch ditto. 

200 feet of 3-inch ditto. 

240 feet of 2J-inch ditto. 

300 feet of 2-iuch ditto. 

400 feet of 1 4-inch ditto. 



600 feet of 1-inch planking. 
30 12-feet S-inch deals. 

26 14-feet ditto ditto. 

18 20-feet ditto ditto. 

25 12-feet 3-inch plank. 

21 14-feet ditto ditto. 

18 16-feet ditto ditto. 

15 20-feet ditto ditto. 



The following quantities of Material will each, on an average, weigh 



30 feet cube of oak timber. 

50 ditto of fir ,, 

60 ditto of elm , , 

45 feet of ash , , 

60 feet of beech ,, 



One Ton : — 

48 feet of ash timber. 

85 12-feet 24-inch deals. 

30 ditto 3-inch ditto. 

46 12-feet 24-inch battens. 
38 ditto 3-inch ditto. 
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The number of Cube Feet in every Square of Flooring, Roofing, or 
Quarter Partitions of the following different dimensions, the 
timbers whereof are one foot apart, which should not be more in 
either. 

Eoops AND Quarter Partitions. 



inches. 


cube 

ft. 


in. 


inches. 


cube 

ft. 


in. 


2 b7 24 . 


. 2 
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3 by 44 . 
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10 
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4 
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4 „ 4 . 


. 8 


4 


00 
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. . 9 


1 
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inches. 
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Naked Floor w 

cube 
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cube 
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6 „ 24 . 
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. . 14 
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10 „ 3 
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7 „ 24 


. 10 




11 „ 24 . 


. . 15 


94 


7 „ 3 . 


. . 11 


8 


11 „ 3 


. 18 
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8 „ 24 


. 11 


6 


12 „ 24 . 


. . 17 


3 


8 „ 3 . 


. . 13 


4 


12 „ 3 


. 20 


0 


The above 


tables of different scantlings will be found 



very useful to those who are unacquainted with taking 
and squaring and cubing dimensions ; as also to such 
as have to make an estimate in a hurry, as they are 
the common dimensions of fir scantling for joists, 
rafters, and quarters for roofs and partitions, of second 
third, and fourth-rate houses : hut we would advise the 
young carpenter to take the dimensions of the timber 
required for any stated work, and square and cube 
them himself. 
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CHAPTER IV. 

— * — 

■ MASON. 

The business of the mason consists in working the 
stones to he used in a building to their shape and set- 
ting them in their places. The works connected with 
the trade of the mason are those of the stone-cutter, 
Avho hews and cuts large stones roughly into shape 
preparatory to their being worked by the mason, and 
of the carver, who executes the ornamental portions of 
the stone-work of a building, as enriched cornices, 
capitals, &c. Where the value of stone is considerable 
it is sent from the quarry to the building in large 
blocks, and cut into slabs and scantlings of the required 
size with a stone-mason’s saw, which differs from that 
used in any other trade in having no teeth. It is a 
long tliin plate of steel, slightly jagged on the bottom 
edge and fixed in a frame, and, being drawn backwards 
and forwards in a horizontal position, cuts the stone by 
its own weight. 

To facilitate the operation a heap of sharp sand is 
placed on an inclined plane over the stone, and water ^ 
allowed to trickle through it so as to wash the sand 
into the saw cut. Of late years machinery worked by 
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steam-power has been used for sawing marble into 
slabs as well as stone to a very great extent, and has 
almost entirely superseded manual labour in this part 
of the manufacturing of chimney-pieces. 

Some freestones, as Bath stone, are so soft as to be 
easily cut with a toothed saw worked backwards'-and 
forwards by two persons. The harder kinds of stones, 
as granites and gritstones, are brought roughly into 
shape at the quajry, with an axe or scalping hammer, 
and are then said to be scalped. The tools used by the 
mason for cutting stone, consist of the mallet and 
chisel of various sizes. The mason^s mallet differs 
from that used by any other artisan, being similar to a 
dome in contour, excepting a portion of the broadest 
part, which is rather cylindrical ; the handle is short, 
being only sufficiently long to enable it to be firmly 
grasped. In London the tools used to break the faces 
of the stone are the point, which is the smallest 
description of chisel, being never more than a quarter 
of an inch broad on the cutting edge; the inch tool; 
the boaster, which is two inches wide, and the broad tool, 
of which the cutting edge is three and a-half in. wide. 
The tools used in working mouldings, and in carving, 
are of various sizes according to the nature of the 
work. Besides the above cutting tools, the mason uses 
the banker or bench, in which he places his stone for 
convenience of working, and straight-edges, squares, 
levels, and templets, for marking the shapes of the 
blocks, and for trying the surfaces as the work proceeds. 
Any angle greater or less than a right angle is called a 



Digitized by Coog[e 




30 



ERECTION OP DWELLING-HOUSES. 



bevel angle, and a bevel is formed nailing two straight- 
edges together at the required angle ; a bevel square is 
a square with a shifting back, which can be set to any 
required bevels. A templet is called a mould, moulds 
are commonly made of sheet zinc carefully cut to the 
profile of the mouldings with shears and files. For 
setting his work in place the ms&on uses the trowel, 
hues, and pins, the square and level, and plumb, and 
battering rules for adjusting the faces^ of upright and 
battering walls. 

The mason’s scaffold is double, that is, formed with 
two rows of standards, so as to he totally independent 
of the walls for support, as putlog holes are inadmissible 
in masonry. 

During the last fifteen years the construction of 
scaffolds with round poles lashed together with cords, 
has been superseded in large works by a system of 
scaffolding of square timbers connected together by 
bolts and dog-irons. The hoisting of the materials is 
performed from these scaffolds by means of a travelling 
crane, ^ hich consists of a double travelling carriage 
running on a tramway formed on straight sills laid on 
the top of two parallel rows of standards. The crab 
winch is placed on the upper carriage, and by means 
of the double motion of the two carriages can be 
brought with great ease and precision over any part 
of the work lying between the two rows of standards. 

The facilities which are afforded by these scaffolds 
and travelling cranes for moving heavy weights over 
large areas, have led to their extensive adoption, not 
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only in the erection of buildings, but on landing wharfs, 
masons’ and iron-founders’ yards, and similar situations, 
where a great saving of time and labour is effected by 
their use. Scaffolding of square timbers appears to 
have been little used in England before a.d. 1837, when 
Messrs. Cubitt, of Gray’s Inn Road, applied it to the 
erection of the entrance gateway of the Euston station 
of the North Western Railway. Since then it has 
been very generally used in large works, amongst which 
may be mentioned the Reform Club House, and the 
Nelson Column, — where it was carried up in perfect 
safety to the height of 180 feet ; and it has been used 
on a very large scale at the new Houses of Parliament, 
now in progress of being finished. 

The moveable derrick crane is also much used in 
setting mason’s work. It consists of a vertical post 
supported by two timber back-stays, and a long move- 
able jib or derrick hinged against the post below the 
gearing. By means of a chain passing from a barrel 
over a pulley at the top of the post, the derrick can be 
hoisted to an almost vertical, or lowered to near a 
horizontal position, thus enabling it to command every 
part of the area of a circle of a radius nearly equal to 
the length of the derrick. This gives it a great ad- 
vantage over the old gibbet-crane, which only com- 
mands a circle of a fixed radius, and the use of which 
entails great loss of time from its constantly requiring 
to be shifted as the work proceeds. 

Derrick cranes appear to have been first introduced 
at Glasgow, in 1831, by Mr. York, since which time 
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their original construction has been greatly improved 
upon, and they arc now very extensively used. 

In hoisting blocks of stone they are attached to the 
tackle by means of a simple contrivance called a lewis, - 
which consists of a tapering hole being cut in the upper 
surface of the stone to be raised, the two side pieces of 
the lewis are inserted and placed against the sides of 
the holes {which being made in the form of a dovetail, 
and the aperture in the stone made to correspond), a 
centre parallel piece is then dropped in and seeured in 
its place by a strong pin passing through all three pieces, 
and the stone may then be safely hoisted, as it is im- 
possible for the lewis to draw out of the holes. By 
means of the lewis, in a slightly altered form to this de- 
scribed, stone can he lowered and set under water with- 
out difficultj% the lewis being disengaged by means of 
a line attached to the parallel piece, the removal of 
which allows the other to be drawn out of the mortice. 

In stone-cutting the workman forms as many plane 
faces as may be necessary for bringing the stone into 
the required shape with the least waste of material and 
labour, and on the plane surface, so formed, applies the 
moulds to which the stone is to be worked. 

To form a plane surface the mason first knocks off 
the superfluous stone along one edge of the bloek until 
it coincides with a straight-edge throughout its whole 
length — this is called a chisel draught. Another chisel 
draught is then made along one of the adjacent edges, 
and the ends of the two are connected by another 
draught, a fourth draught is then sunk across the last. 
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which gives another angle point in the same plane with 
the other draughts, and the stone is then knocked oflF 
between the outside draughts until a straight-edge 
coincides with its surface in every part. 

To form cylindrical or moulded surfaces, curved in 
one direction only, the workman sinks two parallel 
draughts at the opposite ends of the stone, to be worked 
until they coincide with a mould cut to the required 
shape, and afterwards work off the stone between these 
draughts by a straight-edge applied at right angles to 
them. 

The formation of conical or spherical sm-faces is 
much less simple, and requires a knowledge of the 
scientific operations of stone-cutting, a description of 
which would be unsuited to the elementary character of 
these pages. The reader who wishes to pursue the 
subject, is therefore referred to the volume of this series 
on masonry and stone-cutting, where he will find the 
required information. 

The finely grained stones are usually brought to a 
smooth surface, and rubbed with sand to produce a 
perfectly even surface. 

In working soft stones the surface is brought to a 
smooth face with a drag, which is a plate of steel in- 
dented on the edge like the teeth of a saw, to take off 
the mai’ks of the tools employed in shaping it. The 
harder and more coarsely grained stones are generally 
tooled, that is, the marks of the chisel are left on their 
face. If the furrows left by the chisel are dispersed in 
regular order, the work is said to be fair-tooled ; but if 
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otherwise, it may be random tooled, or chiselled, or 
boasted, or pointed. K the stones project beyond the 
points, the work is said to he rusticated or reticulated. 

Granite and gritstone are chiefly worked with the 
scalping hammer. In massive erections, where the 
stones are large and effect is required, the fronts of the 
blocks are left quite rough, as they come out of 
the quarry, and the work is then said to be quarry 
pitched. 

Many technical terras are used by quarry-men, and 
others engaged in working stone; but they need not be 
inserted here, as they are mostly confined to particular 
localities, beyond which they are little known, or perhaps 
bear a different signification. When the mason re- 
quires to give the joints of his work greater security 
than is afforded by the weight of the stone and the 
adhesion of the mortar, he makes use of joggles, dowels, 
and cramps. Stones are said to be joggled when a 
projection is worked out on one stone to fit in a corres- 
ponding hole or grove in the other ; but this occasions 
great labour and waste of stone. Dowels are chiefly 
made use of, which are hard pieces of stone cut to the 
required size, and let into corresponding mortices in 
the two stones to be joined together. 

Dowels may be pins of wood, metal, or stone, used to 
secure the joints of stone-work in exposed situations, as 
copings, pinnacles, &c. The best material is copper ; but 
the expense of this metal causes it seldom to be used. If 
iron be made use of it should be thoroughly tarred, to 
prevent oxidation, or it will sooner or later burst or 
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split the work it is intended to protect. Dowels arc 
often secured in their places with lead poured in from 
above, through a small channel cut in the side of the 
joint for that purpose ; but a good workman will eschew 
lead, which too often finds its way into bad work, and 
will prefer trusting to very close and workmanlike joints, 
carefully-fitted dowels, and fine mortar : dowels should 
be made tapering at one end, which ensures a better 
fit, and renders the setting of the stone more easy for 
the workman. 

Iron cramps arc used as fastenings on the tops of 
copings, and in similar situations ; but they are not to 
be recommended, as they are very unsightly, and if 
they once become exposed to the action of the atmos- 
phere, are powerfully destructive agents ; cast-iron is, 
however, less objectionable than wrought for this 
purpose. 

Jn measuring mason’s work, the cubic contents of 
the stone is taken as it comes to the banker, without 
deduction for subsequent waste. If the scantlings are 
large, an extra price is allowed for hoisting. The 
labour in working the stone is charged by the super- 
ficial foot, according to the kind of work, as plain work, 
sunk work, moulded work, &c. Pavings, landings, &c., 
and all stones less than three inches, are charged by 
the superficial foot. Copings, curbs, window-sills, &c., 
are charged per lineal foot. Cramps, dowels, mortice 
holes, &c,, are always charged separately. 

A journey-man mason will receive from 4s. to 5«. 6d. 
per day, and the labourer from 2«. 6d. to 3«. per day ; 
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but masons working piece-work, or at any work 
requiring particular skill, will often earn much more. 
The remuneration of a stone carver is dependent on 
his talent, and the kind of work he is engaged upon. 

The following table of the weights of the different 
kinds of stone, will eonvey an idea of their relative 
hardness, and of the labour required to Avork them : — 



TABLE 

Of the Weights of different hinds of Stone. 

13 cubic feet of marble .... .- weigh one ton. 

134 ,, of granite .... 

14 ,, of Purbeck stone 

144 ,, of Yorkshire stone . 

16 ,, of Derbyshire grit 

17 ,, of Portland stone . 

18 ,, of Bath ditto 

58 feet superficial of 3-ineh York paving 
70 ,, of 2 4 -inch ,, 



PLUMBER. 

The work of the plumber chiefly consists in laying 
sheet lead on roofs, lining cisterns, laying on water to 
the different parts of a building, and fixing up pumps 
and water-closets. The plumber uses but few tools, 
and those are of a simple character, the greater number 
of them being similar to those used by other artificers, 
hammers, mallets, planes, chisels, gouges, files, &c. The 
principal tool peculiar to the trade of the plumber is the 
bat, which is made of beech, about eighteen inches long, 
and is used for dressing and flattening sheet lead ; for 
soldering also, the plumber uses iron ladles of various 
sizes for melting solder, as well as lead and grozing 
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irons for smoothing down the joints. The sheet-lead 
used hy the plumber is either cast or milled, the former 
being generally cast .by the plumber himself out of old 
lead taken in exchange, whilst the latter, which is cast 
lead, flattened out between two rollers in a flatting 
mill, is purchased from the manufacturer. Sheet-lead 
is described, according to the weight per superficial 
foot, as 51b. lead, 61b. lead, &c. 

Lead-pipes, if of large dimensions, are made of sheet- 
lead dressed round a wooden core and soldered up. 

Smaller pipes are cast in short lengths, of a thickness 
three or four times that of the intended pipe, and either 
drawn or rolled out to the proper thickness. 

Soft-solder is used for uniting the joints of lead- 
work j it is made of equal parts of lead and tin, and is 
purchased of the manufacturer, by the plumber, at a 
price per lb., according to the state of the market. 

Laying of Sheet -lead. 

In order to secure lead-work from the injurious 
effect of contraction and expansion where exposed to 
the heat of the sun, the plumber is careful not to 
confine the metal by soldered joints, or otherwise. All 
sheet-lead should be laid with a sufficient current to 
keep it dry ; a fall of one inch in ten feet is sufficient 
for this purpose, if the boarding on which the lead is 
laid be perfectly even. Joints in the length of the 
current are made by dressing the edges of the lead over 
a wooden roll, and joints in the length are made with 
drips. 
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Flashings are pieces of lead turned down over the 
edges of other lead-work, which is turned up against 
a wall, and serve to keep the wet from finding its way 
between the wall and the lead. The most secure way 
of fixing them is to build them into the joints of the 
brick-work, but the common method is to insert them 
about an inch into the mortar joint, and to secure them 
with wall hooks and cement. 

A very important part of the business of the plumber, 
consists in fitting up cisterns, pumps, and water-closet 
apparatus, and in laying the different services and 
wastes connected with the same. 

Plumber’s work is paid for by the cwt. weight, milled- 
lead being rather more expensive. Mere cast-lead pipes 
are charged per foot, lined according to size. 

Pumps and water-closet apparatus are charged at so 
much each, according to description, as also basins, 
air-traps, washers and plugs, spindle, valves, stop-cocks, 
ball-cocks, &c. 

TABLE 



Bore, 
i-inch 
3 -inch 
1-inch 



Of the Weight of Lead Pipes per Yard, 



lbs. ozs. 
3 3 

6 7 
8 0 



Boro. 

IJ-inch 

IJ-inch 

2-inch 



Iba. ozs. 
. 11 0 
. 14 0 
. 21 0 



The wages of a journeyman plumber are from 5s. to 
6s. per day, and the plumber’s labourer receives from 
3 f. to 3«. 6d. per day. 



ZINC WORKER. 

The use of sheet-lead has been to a certain extent 
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superseded by the use of sheet-zinc, which, from its 
cheapness and lightness, is very extensively used for 
almost all purposes to which sheet-lead is applied. It 
is, however, a very inferior material, and not to be 
depended on. The laying of it is generally executed by 
the plumber, but the working of zinc, and manufactur- 
ing of it into gutters, rain water-pipes, chimney-cowls, 
and other articles, is practised as a distinct business. 

SMITH AND IRON-FOUNDER. 

The smith furnishes the various articles of wrought- 
iron work used in a building, as pileshoes, straps, 'screw- 
balls, dog-irons, chimney-bars, gratings, wrought-iron 
railways, and iron ballustrades for staircases. W rought- 
iron was formerly much used for many purposes, for 
which cast-iron is almost exclusively employed ; the 
improvements effected in casting during the present 
century having made a great alteration in this respect. 
The operations of the iron-founder have been much 
improved since the middle of the last century, when 
the smelting of iron was carried on with wood charcoal, 
and the ores used were chiefly from the secondary strata, 
although the clay iron-stones of the coal-measures 
were occasionally used. The weald of Kent and Sussex 
.. contained many iron-works during the seventeenth 
century, that at Laraberhurst, near Tunbridge Wells, 
Sussex, is noted as having furnished the cast-iron rail- 
way round St. Paul's Cathedral. The tilt hammers 
used in forging bar-iron were chiefly worked by water 
j)Ower. 
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A large pool in Beeding Forest, near Horsham, 
Sussex, still retains the name of the hammer pond, and 
the former sites of many old forges in the Wealden 
district, may still be traced by the heaps of cinders 
which yet remain here and there, and by the local name 
to which the works gave rise. 

The introduction of smelting with pit-coal coke 
during the last century, caused a complete revolution 
in the iron trade. The ores now chiefly used are the 
clay-iron stones of the coal measures, and the fuel pit- 
coal or coke. 

Steam power is almost exclusively used for the pro- 
duction of the blast-furnaces and for working the forge 
hammers and rolling mills. For the production of 
wrought-iron in the ordinary manner, two distinct sets of 
processes are required : 1st, the extraction of the metal 
from the ore in the shape of cast-iron ; 2nd, the con- 
version of cast-iron into malleable or bar-iron by 
remelting, puddling, and forging. The conversion of 
bar-iron into sheet is effected by placing it in contact 
with powdered charcoal in a furnace of concentration. 

Cast-iron is produced by smelting the previously 
calcined ore in a blast furnace by its greater specific 
gravity. The lime-stone and other impurities float on 
the top of the melted mass, and are allowed to run off, 
forming slag or cinder. The melted metal is run off from 
the bottom of the furnace into moulds where castings 
arc required, and into furrows made in a level bed of sand, 
where the metal is required for conversion into malleable 
iron ; the bars thus produced being called pigs. 



Digitized by Coog[e 




SMITH AND IRON-rOUNDEB. 41 
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In the year 1827, it Avas discovered that by the use 
of heated air for the blasts a great saving of fuel could 
be effected as compared -with the cold heat process. 
The hot blast is now very extensively used, and has the 
double advantage of requiring less fuel to bring down 
an equal quantity of metal, and of enabling the manufac- 
turer to use raw pit-coal instead of coke; so that a saving 
is effected both in the quantity and cost of the fuel. 

For a considerable time after its introduction it was 
held in great disrepute ; which, however, may be 
chiefly attributed to the inferior quality of metals used, 
the power of the hot blast in reducing the most 
refractory ores offering a great temptation to obtain a 
much larger product from the furnaces than was com- 
patible with the good quality of the metal. 

The use of the hot blast by firms of acknowledged 
character has greatly tended to remove the prejudice 
against it, and in many iron-works of high character 
nothing but the hot blast with pit coal is used in the 
smelting furnaces, the use of coke being confined to 
the subsequent processes. 

Perhaps it may be laid down as a general principle, 
that where the pig-iron is remelted with coke in the 
cupola furnace for the purposes of the iron founder, or 
refined with coke in the conversion of forge-pig into 
bar-iron, it is of little consequence whether the reduc- 
tion of the ore has been effected with the hot or cold 
blast ; but where castings have to be run direetly from 
the smelting furnace the quality of the metal will, no 
doubt, suffer from the use of the former. 
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Cast-iron is divided by the iron-founder into three 
qualities: No. 1, or blank cast-iron, is coarse-grained, 
soft, and not very tenacious. When remelted it passes 
into No. 2, or grey cast-iron. This is the best quality 
for castings requiring strength. When repeatedly re- 
melted it becomes excessively hard and brittle and 
passes into No. 3, or white cast-iron, which is only used 
for the commonest castings, as sash weights, cannon 
balls, and similar articles. 

White cast-iron if produced direct from the ore, is an 
indication of derangement in the working of the furnace, 
and is unfit for the ordinary purposes of the founder, 
except to mix with other qualities. 

Girders and similar solid articles are cast in sand 
moulds enclosed in iron frames or boxes, each mould 
requiring upper and lower boxes. A mould is formed by 
pressing sand firmly round a wooden pattern, which is 
afterwards removed, and the melted metal poured into 
the spaces thus left through apertures made for that 
purpose. 

The moulds for ornamental work and for hollow 
castings are of a more complicated construction, which 
will be better understood from actual inspection at a 
foundry than from any written description. Almost all 
irons are improved by admixture with others, and there- 
fore where superior castings are required they should 
not be run direct from the smelting furnace, but the 
metal should be remelted in a cupola furnace, which 
gives the opportunity of suiting the quality of the iron 
to its intended use. Thus for delicate ornamental work 
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a soft and very fluid iron will be required, whilst for 
girders and castings exposed to cross strain the metal 
will require to be harder and more tenacious. For 
bed-plates and castings which have merely to sustain a 
compressing force, the chief point to be attended to is 
the hardness of the metal. 

Castings should be allowed to remain in sand until 
cool, as the quality of the metal is greatly injured by 
the rapid and irregular cooling which takes place from 
exposure to air if removed from the moulds in a red-hot 
state, which is sometimes done in small foundries to 
economise room. 

Stafifordshii’e, Shropshire, and Derbyshire afford the 
best iron for castings. The Scotch iron is much 
esteemed for hollow wares, and has a beautifully smooth 
surface, which may be noticed in the stoves and other 
articles cast by the Carron Company. The "VYelsh iron 
is principally used for conversion into bar-iron. 

The conversion of forge pig into bar iron is effected 
by a variety of processes, which have for their object 
the freeing of the metal from the carbon and other 
impurities combined with it, so as to produce as nearly 
as possible the pure metal. We do not propose to 
enter in these pages into any of the details of the 
manufactnre of bar-iron, or of its conversion into steel, 
as our business is rather with the iron-founder than 
the manufacturer; it may, however, be proper to state 
that new processes have lately been patented, by which 
malleable iron and steel may be produced directly from 
the ore without the use of the smelting furnace, a plan 
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which is likely to be attended with beneficial results, 
both ns regards economy and quality of metal. 

Besides cast-iron columns, girders, and similar articles 
which are cast to order, the founder supplies a great 
variety of articles which are kept in store for immediate 
use, as cast-iron palings, balconies, rain water-pipes, 
and guttering, air-traps, coal-plates, stoves, stable- 
fittings, iron sashes, &c., &c. 

Both w'rought and cast-iron work are paid for by 
weight, except small articles kept in store for immediate 
use, which are valued per piece : — 

One cubic foot of cast-iron . . . weighs about 450 lbs. 

Ditto ditto of wrought ... ,, 475 ,, 

Ditto ditto of closely-hammered . ,, 485 „ 

The coppersmith provides and buys sheet copper for 
covering roofs, copper-gutters, and rain water-pipes, 
washing, brewing coppers, copper cramps, and dowels, 
for stone-mason’s work, and all other copper work in a 
building; but the cost of the material in which he 
works prevents its general use, and the washing-copper 
is frequently the only part of a building which requires 
the aid of this artificer. Sheet copper is paid for by 
the superficial foot, copper in dowels, bolts, &c., at per 
pound. 

Warming apparatus, steam and gas-fittings, and 
similar kinds of work are put up by the mechanical 
engineer, who also manufactures a great variety of 
articles which are purchased in parts, and put together 
and fixed by the plumber, as pumps, taps, water-closet 
apparatus. 
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SLATER. 

The busiuess of the slater chiefly consists in covering 
the roofs of liouses with slates ; but has of late years 
been very much extended by the general introduction 
of sawn slates as a material for shelves, cisterns, baths, 
chimney-pieces, and even for ornamental purposes. 

We propose here to describe only those operations of 
the slater which have reference to the covering of roofs. 
Besides the tools which are in common use among other 
artificers, the slater uses one peculiar to his trade called 
the zax, which is a kind of hatchet with sharp point at 
the back. It is used for trimming slates and making 
the holes by which they are nailed in their places. 

Slates are laid either on boarding or on narrow 
battens from two to three inches wide, the latter being 
the more common method on account of its being less 
expensive than the other. The nails used should be 
either copper or zinc j iron nails, though sometimes 
used, being objectionable from their liability to rust. 
Every slate should be fastened with two nails, except 
in the most inferior work. The upper surface of a slate 
is called its back, the under surface the bed, the lower 
edge the tail, the upper edge the head, the part of each 
course of slate exposed to view is called the margin of 
the course, and the width of the margin is called the 
gauge. 

The bond or lap is the distance which the lower edge 
of any course overlaps the slates of the second course 
below, measuring from the nail-hole. 
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In preparing slates for use, the sides and bottom- 
edges are trimmed, and the nail-holes punched as near 
the head as can be done without risk of breaking the 
slate, and at a uniform distance from the tail. 

The lap having been decided on, the gauge will be 
equal to half the distance from the tail to the nail-hole, 
less the lap ; thus a countess slate measuring nineteen 
inches from tail to nail, if laid with a three inch lap, 
would show a margin of eight inches. The battens are 
of course nailed on to the rafters at the gauge to which 
the slates will work. If the slates are of different 
lengths, they must be sorted into sizes and gauged ac- 
cordingly, the smallest size being placed nearest the 
ridge. The lap should not be less than two inches, and 
need not exceed three inches. 

It is essential to the soundness, as well as the ap- 
pearance of slater^s work, that the slates should all be of 
the same width, and the edges perfectly true. The 
Welsh slates are considered the best, and are of a light 
sky-blue colour ; the Westmoreland slates are of a dull 
greenish hue. 

Slater’s work is measured by the square of 100 super- 
ficial feet, allowance being made for the trouble of 
cutting the slates at the hips, eaves, round chim- 
neys, &c. 

Slabs for cisterns, baths, shelves, and other sawn 
work, are charged per foot, superficial, according to the 
thickness of the slab, and the labour bestowed on the 
work. Rubbed edges, grooves, &c., are charged per 
lineal foot. 
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A journeyman slater receives about 5s. per day, and 
his labourer about 2s. per day. 

TABLE 

0/ the Sizes of Roofing Slates, 



Description. 


Size. 


4> 

** 

5| 
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II 


O 

L. te 
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fi. O 


o t 

ra 3 

a <D 


* o . 
s _ © 

* 2 h 


Length. 


Breath li 


< 


>s'£ 

iS 

S5S 




U o 
^ u 

II 

V 


•seg’ 
° i. 

te 




ft. in. 


ft. in. 












Doubles 


1 1 


0 6 


54 


2 


1 


480 


480 


Ladies , . . . 


1 4 


0 8 


7 


44 


li 


280 


280 


Countesses . 


1 8 


0 10 


9 


7 


2 


176 


352 


Duchesses 
Imperuils . 


2 0 
2 6 


1 0 
2 0 


104 1 

1 


10 


3 


127 


254 


Rags and Queens . . 

Westmoreland of various 
sizes 


3 0 


2 0 : 

i 

1 


f A Ton will cover 2J to 
t squares. 



Inch slab per foot snperfiml weighs 1 4 lbs. 



We have now endeavoured to explain the various 
trades employed, and the materials required for the 
carcass of a building, and will commence with the 
finishing. 



Finishings. 

The work of the plasterer consists in covering the 
brickwork and naked timbers of walls, ceilings, and 
partitions w'ith plaster, to prepare them for painting, 
papering, or distempering, and in forming cornices, 
and such decorative portions of the furnishings of 
bmldings as may be required to be executed in plaster 
or cement. 



Digitized by Google 





48 



EUECTION OP DWELLING-HOUSES. 



The plasterer uses a variety of tools, of which the 
following are the principal ones : — 

The drag is a three-pronged rake, used to mix the 
hair with the mortar in preparing coarse stuff. 

The hawk is a small square board for holding stuff 
on, with a short handle on the under side. 

Trowels are of two kinds, the laying and smoothing 
tool, with which the first and the last are laid, and the 
gauging trowel used for gauging fine stuff for cornices, 
&c., &c. : these are made of various sizes, from three 
to seven inches long. 

Of floats, which are used in floating ceilings and 
other work. There are three kinds, viz., the Derby, 
which is a rule of such a length as to require two men 
to use it. The hand-float, which is used in furnishing 
stucco, and the quirk-float, which is used in floating 
angles. 

Moulds, for raising cornices, are made of sheet copper 
cut to the profile of the moulding, to be formed and 
fixed in a wooden frame. 

Sloping and picking out tools are made of steel, seven 
or eight inches long, and of various sizes. They are 
used for modelling, and for finishing mitres, and 
returns to cornice. 

Materials. 

Coarse stuff, or bme and hair, as it is usually called, 
is similar to common mortar, with the addition of hair 
from the tanner’s yard, which is thoroughlj’^ mixed wdth 
the mortar by means of the drag. 
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Fine stuff is made of pure lime, slaked with a small 
quantity of water; after which sufficient water is 
added to bring it to the consistence of cream. It is 
then allowed to settle, and the superfluous water being 
poured off, it is left in a bin or tub to remain in a 
semi-fluid state, until the evaporation of the water has 
brought it to a proper thickness for use. In using fine 
stuff for setting ceihngs, a small portion of white hair 
is mixed with it. 

Stucco is made with fine stuff and clean washed river 
sand. This is used for finishing work intended to be 
painted. 

Gauged stuff is formed of fine stuff mixed with plaster 
of paris, the proportion of plaster varying according to 
the rapidity with which the work is required to set. 

Gauged stuff is used for running cornices and 
mouldings. 

Enrichments, such as pateras, centre flowers for 
ceilings, &c., are first ihodelled in clay, and afterwards 
cast of plaster of paris in wax or plaster moulds. 

Papier mache ornaments also are much used, and 
have the advantage of being very light, and being 
easily and securely fixed with screws. 

The variety of composition and cements made use of 
by the plasterer is very great. Roman cement, Portland 
cement, and lias cen^nt, are the principal ones used 
for coating buildings externally. Martin and Keene’s 
cements are well adapted for all internal plastering 
where sharpness, hardness, and delicate finish are 
required. 

s 
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Operations for Plastering. 

When brickwork is plastered, the first coat is called 
rendering. 

In plastering ceilings and partitions, the first opera- 
tion is lathing. This is AoiQG.'viiih. single, one-and-a-half, 
or dottle laths, these names denoting their respective 
thicknesses. Laths are either of oak or fir; if of the 
former, wrought-iron nails are used, but cast-iron nails 
may be employed with the latter. The thickest laths 
are used for ceilings, as the strain on the laths is 
greater in a horizontal than in an upright position. 

Pricking -up is the first coat of plastering of coarse 
stuff upon laths ; when completed, it is well scratched 
over with the end of a lath, to form a key for the next 
coat. 

Laid work consists of a simple coat of coarse stuff 
over a wall or ceiling. 

Two-coat work is only roughed over with a broom, 
and afterwards set with fine stuff, or with gauged stuff 
in the better description of work. 

The laying on of the second coat of plastering is 
called floating, from its being floated or brought to a 
plain surface with the float. 

The operation of floating is performed by surrounding 
the surface to be floated with narrow strips of plastering, 
called screeds, brought perfectly upright, or level, as ^ 
the case may be, with the level or plumb rule ; thus, iu i 
preparing for floating a ceiling, nails are driven in at 
the angles, and along the sides, about ten feet apart, 
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and carefully adjusted to a horizontal plane, by means 
of the level. Other nails are then adjusted opposite 
to the first, at a distance of seven or eight inches 
from them. The space between each pair of nails is 
filled up with coarse stuff, and floated perfectly true 
with a floating rule ; this operation forms a screed, 
perfectly level throughout. Other screeds are then 
formed, to divide the work into bays about eight feet 
wide, which are successively filled up flush, and floated 
level with the screeds. 

The screeds for floating walls are formed in exactly 
the same manner, except that they are adjusted with 
the plumb rule instead of the level. After the work 
has been brought to an even surface with the floating 
rule, it is gone over with the hand-float and a little 
soft stuff, to make good any deficiencies that may 
appear. The operation of forming screeds and floating 
work, which is not either vertical or horizontal, as a 
plaster floor laid with a fall, is analogous to that of 
taking the face of a stone out of winding, with chisel, 
drafts, and straight edges in stone-cutting, the prin- 
ciple being in each case to find three points in the 
same plane, from which to extend operations over the 
whole surface. 

Setting. 

When the floating is about half dry, the setting or 
finishing coat of fine stuff is laid on with the smoothing 
trowel, which is alternately wetted with a brush, and 
worked over with the smoothing tools, until a fine 
surface is obtained. 

D 2 
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Stucco is laid on with the largest trowel and worked 
over with the hand-float, the work being alternately 
sprinkled with water and floated until it becomes hard 
and compact, after which it is finished by rubbing it 
over with a dry stock brush. The water has the effect 
of hardening the face of the stucco, so that after re- 
peated sprinklings and trowelling, it becomes very hard, 
and smooth as glass. 

The above remarks may be briefly summed up as 
follows. The commonest kind of work consists of only 
one coat, and is called rendering, on brickwork, and 
laying, if on laths. If a second coat be added, it be- 
comes two-coat work, as render set, or lath lay and set. 
Where the work is floated it becomes three-coat work, 
and is render float and set for ceilings and partitions, 
ceilings being set with fine with a little white hair, 
and walls intended for paper with fine stuff and sand : 
stucco is used where the work is to be painted. 

Eough stucco is a mode of finishing staircases, pas- 
sages, &c., in imitation of stone. It is mixed with a 
large proportion of sand, to give the appearance of 
stone. 

Rough-cast is a mode of finishing outside work, by 
dashing over the second coat of plastering, whilst quite 
wet, a layer of rough cast, composed of well- washed 
gravel mixed up with pure lime and water till the 
whole is in a semi-fluid state. 

Pugging is lining the spaces between floor joists with 
coarse stuff’, to prevent the passage of sound, or between 
two stones, and is done on laths or rough boarding. 
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In the midland districts of England reeds are much 
used instead of laths, not only for ceilings and parti- 
tions, but for floors, which are formed with a thick 
layer of coarse gauged stuff upon reeds. Floors of 
this kind are extensively used about Nottingham, and, 
from security against fire afforded by the absence of 
wooden floors, Nottingham homes are proverbially fire- 
proof. 

Plasterer's work is measured by the superficial yard 
cornices by the superficial foot, enrichments to cornices 
by the lineal foot, and centre flowers and other decora- 
tions at per piece. 



Memoranda. 

The wages of a journeyman plasterer are from 4<j. 6</. 
to 5s. %d. per day; those engaged on modelling and 
ornamental work wiU earn much more. A labourer 
receives from 2s. %d. to 3s. per day ; and a plasterer’s 
boy about Is. 

Lathing. — One bundle of laths and 384 nails will 
cover 5 yards superficial measure. 

Rendering. — 187^ yards require hundred of lime, 

2 double loads of sand, and 5 bushels of hair. 

Floating requires more labour, but only half as much 
material as rendering. 

Setting. — 375 superficial yards require hundred of 
lime and 5 bushels of hair. 

Render Set. — 100 yards superficial require 1^ cwt. of 
lime, 1 double load of sand, and 4 bushels of hair. 
Plasterer, labourer, and boy, 3 days each. 
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Lath Lay and Set. — 130 yards superficial of lath 
lay and set require 1 load of laths, 10,000 nails, 
cwt. of lime, double load of sand, and 7 bushels of 
hair. Plasterer, labourer, and boy, 6 days each. 

Twenty per cent, profit is allowed upon all materials. 

JOINER. 

The work of the joiner consists in framing and join- 
ing together the wooden finishings and decorations of 
buildings, both internal and external ; such as floors, 
staircases, framed partitions, skirtings, solid door and 
window frames, hollow or cased window frames, sashes 
and shutters, doors, columns and entablatures, chim- 
ney-pieces, &c. 

The joiner’s work requires much greater accuracy 
and finish than that of the carpenter, and difiPers mate- 
rially from it in being brought to a 'smooth surface 
with the plane wherever exposed to view, whilst with the 
carpenter’s work the timber is left rough as it comes 
from the saw. 

The joiner uses a great variety of tools : the principal 
cutting tools are saws, planes, and chisels. 

Of saws there are a great variety, distinguished from 
each by their shape and by the size of their teeth. The 
ripper has 8 teeth in 3 inches ; the half ripper 3 teeth 
to the inch ; the hand-saw, 1 5 teeth in 4 inches ; the 
panel-saw, C teeth to the inch. The tenon-saw, used 
for cutting tenons, has about 8 teeth to the inch, and 
is strengthened at the back by a thick piece of iron to 
keep the blade from buckling. The sash-saw is similar 
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to the tenou«< 3 aw, but is backed with brass instead of 
iron, and hasrlS teeth to the inch; the dovetail-saw is 
still smaller, and has 15 teeth to the inch. Besides the 
above named, other saws are used for particular pur- 
poses — as the compass-saw for cutting circular work, 
and the keyhole-saw for cutting small holes. The car- 
case-saw is a large kind oi dovetail-saw, having about 
11 teeth to an inch. 

Planes are also of many kinds : those called bench 
planes — as the jack-plane, the trying-plane, the long 
plane, the jointer, and the smoothing-plane — are used 
for bringing the stuff to a plane surface. The jack- 
plane is about 18 inches long, and is used for the 
roughest work. The trying-plane is about 22 inches 
long, and used after the jack-plane for trying-up — that 
is, taking off shavings the whole length of the stuff. 
Whilst using the jack-plane, the workman stops at 
every arm’s length. The long plane is about 2 feet 
3 inches long, and used when a piece of stuff is to 
be tried-up very straight. The jointer is about 2 feet 
6 inches long, and is used for trying-up or shooting the 
joints, in the same way as the trying-plane is used for 
trying up the face of the stuff. The smoothing-plane 
is small, being only about 7| inches long, and is used 
on almost all occasions for cleaning or smoothing-off 
finished work. Rebate-planes are used for sinking 
rebates, and vary in their size and shape according to 
their respective uses. Rebate-planes differ from bench- 
planes in having no handle rising out of the stock, and 
in discharging their shavings at the side. Amongst the 
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rebate-planes may be mentioned the rn^ng fillister 
and the sash fillister, the uses of which will be better 
understood from inspection than description. Moulding- 
planes are used for sticking mouldings, as the operation, 
of forming mouldings with the plane is called. When 
mouldings are worked with chisels instead of with 
planes, they are said to be worked by hand. Of the 
class of moulding-planes, although kept separate in the 
tool chest, are hollow and rounds, beads, &c., of various 
sizes. 

There are other kinds of planes besides the above- 
named, as the plough, for sinking a groove to receive a 
projecting tongue; the bead, for sticking beads; the 
snipe’ s-bill, for forming and cleaning out quirks ; the com- 
plass-pane and the forkstaff-plane, for forming concave 
and convex cylindrical surfaces. The shape and use of 
these and many other tools used by the joiner will be 
better understood by inspection than description. 

Chisels are also varied in their form and use : some 
are used merely with the pressure of the hand, as the 
paring chisel; others by the aid of a mallet, as the 
socket chisel {so named from the iron at the top forming 
a socket to receive an iron handle), for cutting away 
superfluous stuff; and the mortice chisel, for cutting 
mortices : the gouges are curved chisels. 

The joiners use a great variety of boring tools, as the 
brad-awl, gimlet, and stock and bit. The last form but 
one tool, the stock being the handle, to the hollow of 
which may be fitted a variety of steel bits of different 
bores and shapes, for boring and widening out holes in 



Digitized by Google 




JOINERY. 



57 



wood and metal, as countersinks, rimers, and taper 
shell-hits. 

The screw-driver, pincers, hammer, mallet, hatchet, and 
adze are too well known to require description. 

The gauge is used for drawing lines on a piece of stuff 
parallel to its edges. 

The bench is one of the most important of the joiner’s 
implements. It is furnished with a vertical sideboard, 
perforated with diagonal ranges of holes, which receive 
the bench-pin, on which to rest the lower end of a piece 
of stuff to be planed, whilst the upper end is firmly 
clamped by the bench-screw. 

The mitre-box is used for cutting a piece of stuff to a 
mitre, or an angle of forty-five degrees, with one of its 
sides. 

The joiner uses for setting out and fixing his work, 
the straight edge, the square, the level or square with a 
shifting blade, the mitre square, the level, and plumb 
rule. 

In addition to the tools and implements above 
enumerated, the execution of particular kinds of work 
requires other articles, as cylinders, templets, cramps, 
&c., the description of which would unnecessarily extend 
the limits of our present objeet. 

The principal operations of the joiner are sawing, 
planing, dovetailing, morticing, and scribing. 

The manner of forming a dovetail is by projecting a 
part, called the tenon, gradually tapering from the outer 
edge to the inner, and a corresponding hole made to 
receive it, which is called a soeket. 

. D 3 
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Morticing is executed by forming a hole in a piece of 
timber to receive the end of another piece, called the 
tenon. The tenon is sometimes pinned in its place 
with oak pins driven through the cheeks of the mortice. 
But in forming doors, shutters, &c., the tenon is secured 
with tapering wedges driven into the mortice, which is 
cut slightly wider at the top than the bottom, the 
adhesion of the glue with which the tenon and wedges 
are first rubbed over, making it impossible for the tenon 
afterwards to draw out of its place. 

Joints in the length of the stuff may be either 
square, rebated, or grooved and tongued, which is 
executed by a groove made with a plough and iron on 
each edge of the two pieces of stuff, and then a slip of 
wood, which is called the tongue, being inserted before 
the joint is glued up. 

Scribing is the drawing on of a piece of stuff the 
exact profile of some irregular surface to which it is to 
be made to fit ; this is done with a pair of compasses, 
one leg of which is made to traverse the irregular surface, 
the other to describe a line parallel thereto along the 
edge of the stuff to be cut. 

In the execution of circular work, or as it is 
frequently termed sweep work, there are four different 
methods by which the stuff can be brought to the re- 
quired curve : — 

Firstly. It may be stamped and bent into shape. 

Secondly. It may be glued up in thicknesses which 
must, when thoroughly dry, be planed true, and, if not 
to be painted, covered with a thin veneer, bent round. 
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Thirdly. It may be formed in thin thicknesses 
bent round and glued up |on a mould. This may 
be considered the most perfect of all the methods 
in use. 

Lastly. It may be formed by sawing a number of 
notches on one side, by which means it becomes easily 
bent in that direction, but the curve produced by this 
means is very irregular, and it is an inferior mode of 
execution compared to others. 

When a number of boards are secured together by 
cross pieces or ledges nailed or screwed at the back, the 
work is said to be ledged ; ledged work is for common 
purposes, as cellar-doors, outside shutters, &c. 

Framed work consists of styles and rails morticed 
and tenoned together, and filled in with panels, the 
edges of which fit in grooves cut for the purpose in the 
styles and rails. 

Work is said to be clamped when it is prevented 
from warping or splitting by a rail at each end. If the 
ends of the rail are cut off it is said to be mitre-clamped. 

There are several ways of laying floors practised by 
joiners. In laying what is called a straight-joint floor, 
ii-om the joints between the boards running in an un- 
broken line from wall to wall, each board is laid down 
and nailed in succession, being first forced firmly 
against the one last laid with a flooring cramp. 

Folding floors are laid oy nailing down first every 
fifth board, rather closer together than the united 
widths of four boards, and forcing the intermediate 
ones into the space left for them by jumping on them. 
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This method of laying floors is resorted to when the 
stufif is imperfectly seasoned and is expected to shrink, 
but it should never be executed in good work. 

The narrower the stuff with which a floor is laid the 
less will the joints open, on account of the shrinkage 
being distributed over a greater number of joints. 

The floor boards may be nailed at their edges, and 
grooved and tongued or dowelled, if it is desirous to 
make a very perfect floor. Dowelling is superior to 
grooving and tonguing, because the cutting away the 
stuff to receive the tongue, greatly weakens the edges 
of the joint, which are apt to curl. 

Glue is an article of great importance to the joiner, 
the strength of his work depending much upon its ad- 
hesive properties. 

The best glue is made from the skin of animals, that 
from the sinewy or horny parts being of inferior 
quality. The strength of the glue increases with the 
age of the animals from which the skins are taken. 

Joiner’s work is measured by the superficial foot, 
according to its description. Floors by the square of 
100 feet superficial. Hand-rails, small mouldings, 
water-trunks, and similar articles, per lineal foot. 
Cantilevers, trusses, cut-brackets, scrolls to handrails, 
&c., are valued per piece. 

The wages of a joiner are from 5«. to 6s. per 
day. 

The following memoranda relative to joiner’s work 
may be found useful : — 
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One Square of Flooring mil tahe-^ 
24 10-feet boards at . . 5-inch gauge. 



20 


M 


7) 


at . 


. 6 -inch ditto. 


17 


>> 


77 


at . 


. 7-inch ditto — 10 in. wanted. 


15 




77 


at . 


. 8-inch ditto. 


13 




77 


at . 


. 9-inch ditto — 2 ft. 6 in. wanted. 


12 


>> 


77 


at . 


. 10-inch ditto. 


20 12 -feet boards at . 


. 5-inch gauge. 


14 




77 


at . 


. 6-inch ditto — 4 ft. wanted. 


12 


•» 


77 


at . 


. 7-inch ditto — 2 ft. wanted. 


12 




77 


at . 


. 8-inch ditto — 4 ft. wanted. 


12 




77 


at . 


. 9-inch ditto — 1 ft. wanted. 


10 


n 


77 


at . 


. 10-inch ditto. 



N.B. One square of flooring will take 200 nails. To 
make them tough they should be heated in a fire-shovel 
or the like, with a bit of tallow or grease in them, 

120 twelve feet deals make one hundred ; and the 
readiest way of calculating the price of a single one, is 
to consider every pound per hundred as two-pence per 
deal : thus if deals are 40/. per hundred, they are 40 
times two-pence each, or 80 pence, which is 6s. Sd. for 
each deal; or if 36/. 10s. per hundred they would be 
36J times two-pence each, double of which, for pence, 
would be 73, or 6s. Id, each deal, and in.the same way 
for any other given price. 

TABLE 

Of the Relative Weight of Timber. 

24 cubic feet of mahogany . weigh 1 ton. 

39 ,, of oak . • I, ,, 

45 ,, of ash . . MM 

60 ,, of elm . -mm 

65 ,, of fir . . . ,, ,, 

50 ,, of fir timber . ,, 1 load. 
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120 12-feet 3-inch deals . . eqnal 5f loads of timber. 

400 superficial feet l|-inch deals weigh 1 load. 

Flanks are reckoned to 1 1 inches wide. 

Deals , >( >> 9 ,t 

Battens „ ,, 7 ,, 

A reduced deal is in. thickj 11 in. wide, and 12 
feet long. 

A square of flooring laid rough requires 12J floor- 
board. Ditto, edges shot, 12|. Ditto wrought and 
laid folding, 13. Laid straight joint, 13^. 

Wrought and laid straight joint, and ploughed and 
tongued, 14. If laid with 12 feet battens, wrought and 
laid folding, 17, and with straight joint, 18. 

Sawing. 

The iawer is to the carpenter and joiner what the 
stone-cutter is to the mason. 

The pit saw is a large two-handed saw fixed in a 
frame, and moved up and down in a vertical direction 
by two men called the top -man and the pit-man, the 
first of whom stands on the timber that is to be cut, 
the other at the bottom of the saw-pit. The timber is 
lined out with a chalk line on its upper surface, and the 
accuracy of the work depends mainly on the top-man 
keeping the saw to the line, whence the proverbial ex- 
pression top-sawyer, meaning one who directs any 
undertaking. 

In sawing of deals and battens into thicknesses for 
the joiner’s use, the parallelism of the cut is of the 
utmost importance, as the operation of taking out of 
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vnnding a piece of uneven stuff, causes a considerable 
waste of material, and much loss of time. 

Circular-saws, moved by steam-power, are now much 
used in large establishments, timber-yards, &c., and 
effect a considerable saving of labour over the use of 
the pit-saw, where the timbers to be cut are not too 
heavy to be easily handled. 

The saw is mounted in the middle of a stout bench 
furnished with guides, by means of which the stuff to 
be cut is kept in the required direction, whilst it is 
pushed against the saw, which is the whole manual 
labour required in the operation. 

IKONMONGERY 

Is charged for, generally, with the work to which it 
is attached ; the joiner being allowed 20 per cent, profit 
upon the prime^ost. 

The principal articles of ironmongery used in a 
building, consist of nails, screws, sash-pulleys, bolts, 
hinges, locks, latches, and sash and shutter -furniture, 
besides a great variety of miscellaneous articles which 
we have not space to enumerate. 

Of the different kinds of hinges may be mentioned 
hook-and-eye hinges for gates, coach-house doors, &c. ; 
butts and back-flaps for doors and shutters; cross, 
garnets, which are used for hanging lodged doors and 
other inferior work ; H and H hinges, whose name is 
derived from their shape ; and parliament hinges. 

Besides these, are used rising-butts for hanging doors 
to rise over a carpet or other impediment, projecting- 
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« 

butts, used when some projection has to be cleared, 
and spring-hinges and swing centres for self-shutting 
doors. 

The variety of locks now manufactured is almost 
infinite. We may mention the stock-lock, cased in 
wood for common work, and rim-locks, which have a 
metal case or rim, and are attached to one side of a 
door ; they should not be used when a door has suffi- 
cient thickness to allow of a mortice-lock, as they often, 
catch the dresses of persons passing through the door- 
way. Mortice-locks, as the name implies, are those 
which are morticed into the thickness of the door. 

The handles and escutcheons are called the furniture 
of a lock, and are made of a great variety of materials^ 
as brass, bronze, ebony, ivory, and glass, &c. 

Of latches, there are the common thumb-latch, the 
bow-latch with brass knobs, the pulpit-latch, and 
the mortice-latch. 

There are also a great variety of other articles, both 
useful and ornamental, kept in stock and supplied by 
the furnishing ironmonger. 

GLAZIER. 

The business of the glazier consists in cutting glass, 
and fixing it into lead-work, wood-work, or wood 
sashes. The former is the oldest method of glazing, 
and is still used, not only for cottage windows and 
inferior work, but for church windows and glazing with 
stained glass, which is cut into pieces of the required 
size, and set in a leaden framework ; this kind of 
glazing is dalled fretwork. Glazing in sashes is of 
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comparatively modern introduction. The sash bars are 
formed with a rebate on the outside for the reception of 
the glass, which is cut into the rebate, and firmly headed 
and back-puttied to keep it in its place. Large squares 
are also sprigged or secured with small brads driven 
into the sash bars. 

Glazing in lead-work is fixed in leaden rows called 
cames, prepared for the use of the glazier by being 
passed through a glazier’s vice, in which they receive 
the grooves for the insertion of the glass. The sides 
or cheeks of the grooves are sufficiently soft to allow 
of their being turned down to admit the glass, and 
again raised up and firmly pressed against it after its 
insertion. For common lead-work, the bars are soldered 
together so as to form squares or diamonds. In fret- 
work, the bars, instead of being used straight, are bent 
round to the shapes of the different pieces of glass 
forming the device. Lead-work is strengthened by 
being attached to saddle-bars of iron, by leaden 
bars soldered to the lead-work and twisted round 
the iron. 

Putty is made of pounded whiting beaten up with 
linseed oil into a tough tenacious cement. 

The principal tool of the glazier is the diamond, 
which is used for cutting glass. This tool consists of 
an unpolished diamond fixed in lead, and fastened to a 
handle of hard wood. 

The glazier uses a hacking-knife for cutting out old 
putty from broken squares, and the stopping -knife for 
laying and smoothing the putty when stopping-in glass 
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into sashes. For setting glass into lead-work, the 
setting-knife is used. 

Besides the above, the glazier requires a square and 
straight edge, and a pair of compasses, for dividing the 
tables of glass to the required sizes. Also, a hammer 
for springing large squares, and brushes for cleaning off 
the work. 

The glazier’s vice has already been mentioned. The 
luter-kin is a pointed piece of hard wood, with which 
grooves of the cames are cleared out and widened for 
receiving the glass. 

Cleaning windows is an important branch of the 
glazier’s business in most lai^e towns : the glazier 
taking upon himself the cost of all glass broken in the 
operation. 

Glazier’s work is valued by the superficial foot, the 
price increasing with the size of the square. Irregular 
panes are taken of the extreme dimensions each 
way. 

Crown glass is bloum in circular tables, from 3 feet 
6 inches to 5 feet diameter, and is sold in crates, the 
number of tables in a crate varying according to the 
quality of the glass. 

A crate contains 12 tables of best quality. 

Ditto ditto 15 „ second ditto. 

Ditto ditto 18 „ third ditto. 

Plate glass is cast in large plates on horizontal tables, 
and afterwards polished. 

The manufacture of sheet or spread glass, which was 
formerly considered a very inferior article, has of late 
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years been mucb improved. Much is now sold, after 
being polished, under the name of patent plate. 

PAINTER, PAPER-HANGER, AND DECORATOR. 

The business of the house-painter consists in cover- 
ing with a preparation of white lead and oil, such por- 
tions of the joiner^s, smith’s, and plasterer’s work as 
require to be protected from the action of the atmo- 
spljere. Decorative painting is a higher branch, re- 
quiring a knowledge of the harmony of colours, and 
more or less of artistic skUl, according to the nature 
of the work to be executed. 

The introduction of fresco painting into this country, 
as a mode of internal decoration, has led to the employ- 
ment of some of the first artists of the day in the 
embellishment of the mansions of the nobility, and the 
example thus set will no doubt be extensively followed. 

The principal materials used by the painter are — 
white lead, which forms the basis of all the colours used 
in house-painting ; linseed oil and spirits of turpentine, 
used for mixing and diluting the colours ; and dryers, 
as litharge, sugar of lead, and white vitriol, which are 
mixed with the colours to facilitate their drying. 
Putty, made of whiting and bnseed oil, is used for 
stopping or filling up nail holes and other vacuities, in 
order to bring the work to a smooth face. 

The painter’s tools are few and simple : they con- 
sist of the grinding -stone and muller, for grinding 
colours j earthen pots, to hold colours ; cans for oil and 
turps j pallet knife, and brushes of various sizes and 
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descriptions. In painting wood, the first operation 
consists in killing the knots, from which the turpentine 
would otherwise exude and spoil the work. To effect 
this, the knots are covered with fresh slaked lime, 
which dries up and burns out the turpentine; when 
this has been on twenty-four hours, it is scraped off, 
and the knots painted over with a mixture of red and 
white lead mixed with glue size. After this, they are 
gone over a second time with red and white l^ad 
mixed with linseed oil ; when dry, they must he 
rubbed perfectly smooth with pumice stone, and the 
work is then ready to receive the priming coat. 

This is composed of red and white lead, well diluted 
with linseed oil. 

The nail holes and other imperfections are then 
stopped with putty, and the succeeding coats are then 
laid on, the work being rubbed down between each coat 
with pumice stone, to bring it to an even surface. The 
first after the priming is mixed with linseed oil and a 
little turpentine. The second coat with equal quantities 
of linseed oil and turpentine. 

In laying on the second coat where the work is not 
to be finished white, an approach must be made to the 
required colour. The third coat is usually the last, and 
is made with a base of white lead, mixed with the 
requisite colours, and diluted with one-third of linseed 
oil to two-thirds of turpentine. 

Fainting on stucco, and all other work in which the 
surface is required to be without gloss, has an addi- 
tional coat mixed with turpentine only, which from its 
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drying of one uniform flat tint is called a flatting 
coat. 

If the knots show through a second coat they must 
be carefully covered with silver leaf. 

Work finished as above described would be techni- 
cally specified as knotted, primed, painted three oils, 
and flatted. 

Flatting is almost indispensable in all delicate interior 
work, but it is not suited to outside work, as it will not 
bear exposure to the weather. 

Painting on stucco is primed with boiled linseed oil, 
and then should receive at least three coats of white 
lead and oil, and be finished in a flat tint. 

The great secret of success in painting stucco is, 
that the surface should be perfectly dry, and as this 
can hardly be the case in less than two years after the 
erection of a building, it will always be desirable to 
finish new work in distemper, which can be washed ofiF 
whenever the walls are sufficiently dry to receive the 
permanent decorations. 

Graining is the imitation of the grain of various 
kinds of wood, by means of graining tools, and, when 
well executed and properly varnished, has a handsome 
appearance, and lasts many years. The term graining 
is also applied to the imitation of marble. 

Clear coling is a substitution of size for oil, in the 
preparation of the priming coat. It is much resorted 
to by painters on account of the ease with which 
a good face can be put on the work with fewer coats 
than when oil is used, but it will not stand damp. 
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which causes it to scale off, and it should never be used 
except in painting old work, which is greasy or smoky, 
and cannot be made to look well by any other means. 

Distempering is a kind of painting in which whiting 
is used as the basis of the colours, the liquid medium 
being size ; it is much used for ceilings and walls, and 
will require two, and sometimes three coats, to give it 
a uniform appearance. 

Painter's work is valued per superficial yard, according 
to the number of coats, and the description of work, as 
common colours, fancy colours, party colours, &c. 

Where work is cut on both edges, it is taken by the 
lineal foot. In measuring railings, the two sides are 
measured as flat work. 

Sash panes are valued per piece, and sashes per 
dozen squares. 

The manufacture of scagliola, or imitation marble, is 
a branch of the decorator's business which is carried to 
very great perfection. 

Scagliola is made of plaster of paris and different 
earthy colours, which are mixed in a trough in a moist 
state, and blended together until the required effect is 
produced, when the composition is taken from the 
trough, laid on the plaster ground, and well worked 
together with a wooden beater and a small gauging 
trowel. When quite hard, it is smoothed, scraped, and 
polished, until it assumes the appearance of marble. 

Scagliola is valued at per foot superficial, according 
to the description of marble imitated and the execution 
of the work. 
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Gilding is executed with leaf-gold, which is furnished 
by the gold-beater in books of twenty-five leaves, each 
leaf measuring 3^ by 3 inches. 

The parts to be gilded are first prepared with a coat 
of gold-size, which is made of Oxford ochre and fat oil. 

The operations of the paper-hanger are so simple as 
to require little description. There are as great a 
variety of patterns as there are of prices, and the 
expense of hanging them is generally regulated by the 
value of the paper, as the most expensive papers require 
more time and attention than the plainer sorts. 

A piece of paper is twelve yards long, and is twenty 
inches wide when hung, and covers six feet superficial, 
hence the number of superficial feet that have to be 
covered divided by sixty, will give the number of pieces 
required for any description of work. 
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GEOilETRY. 

Having in a cursory manner endeavoured to describe 
the principal tools and materials used in the erection of 
dwelling-houses, in which we have alluded to the neces- 
sity of the young artisan giving some attention to 
lineal drawing, we are now desirous of conveying our 
opinion {founded upon many years* experience, both 
theoretically and practically,) of its utility and import- 
ance ; and in doing so, we may not probably assume 
too much, by stating that not any mechanic in the 
building department, or in fact in any other, can ever 
be efficient in his business unless he fully comprehends 
the application of scales and the elementary principles 
of geometry. 

Until late years there was not that attention paid to 
this art its general application and usefulness demanded, 
it being considered more an acquisition for the mathe- 
matician, artist, or amateur, than the mechanician, but 
the progress that has been made within the last half 
century in every branch of mechanical art has caused 
such praiseworthy and meritorious emulation to excel, 
and the inability to do so without an elementary know- 
ledge of theoretical information combined with prac- 
tical experience, not only stimulated the artisans and 
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students who possessed such laudable ambition to apply 
themselves for the required information, but also the 
Government, under whose auspices there is now a 
number of schools opened, at merely a nominal expense, 
for the instruction of this important auxiliary to the 
various branchical arts of design and ornamentation. 

That geometrical drawing to the young mechanic 
may at first be considered a dry and useless study is 
admitted, but he must recollect that no one ever rose to 
eminence in any of the arts or sciences without per- 
severance and intense application, and although the 
study here particularly alluded to may be considered 
dry and disinteresting at first, it will be rewarded by 
the pleasure and confidence it gives to its possessor 
hereafter. 

It is a well-known fact that without a knowledge of 
scales and their application, and an elementary ac- 
quaintance with the principles of geometry, no one, 
however well-informed on other subjects, can convey 
the emanation of his mind for any practical mechanical 
purpose. He certainly may be enabled in a cursory 
manner to sketch out his ideas, but they cannot with any 
certainty be carried into practical execution, without 
they are geometrically delineated to a scale. Having 
thus expressed our views upon the usefulness and appli- 
cation of drawing, we will now endeavour to explain 
the paper in general use for drawing, and the particular 
use of such scale and mathematical instruments, as 
are essential for him to possess in the practice of his 
profession. 

E 
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A Tablk of thk Dimtosioks of Dbawiho-Papbr.* 

Inches. Inches. 

Demy . . . . . . . 20 by 15J 

Medium 22f ,, 174 

Royal 24 ,, lOJ 

Super Royal . . . ’ . . . 27J ,, 19^ 

Imperial . . . ' . . . 30 ,, 22 

Elephant . . . . . . 28 ,, 23 

Columbier . . . . . . . 35 ,, 234 

Atlas - . . . 34 „ 26 

Double Elephant 40 ,, 27 

Antiquarian ’ 53 ,, 31 

Emperor . . . . . 68 ,, 48 

HINTS ON THE MANAGEMENT OF DRAWING PAPER. 

The first thing to he done preparatory to the com- 
mencement of a drawing is the preparation of the 
paper, that is, the stretching it evenly upon a drawing- 
hoard, the edges of the paper should first be cut 
straight, and as near as possible at right angles with 
each other. Also the sheet should be so much larger than 
the intended drawing and its margin, as to admit of 
being afterwards cut from the board, leaving the border 
by which it is attached thereto, by glue or paste, as we 
shall next explain. The paper must be thoroughly and 
equally damped with a sponge and clean water on the 
opposite side from that on which the drawing is to be 
made. When the paper absorbs the water, which may be 
seen by the wetted side becoming dried, as its surface is 
viewed slant-ways against the light, it is to be laid on 
the drawing-board with the wetted side downwards 

* It is assumed that the student is fully acquainted with the use of the 
drawing-boards, T squares, set squares, and parallel rulers. 
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and placed so that the edges may be nearly parallel 
with those of the board, otherwise in using a T square 
an inconvenience may be experienced. This done, lay 
a straight-edge on the paper with edge parallel to and 
about half an inch from one of its edges. The straight- 
edge or ruler must now be held firm while the said 
projecting half-inch of paper is turned up along its 
edges, then a piece of glue, having it partially dissolved 
by holding it over boiling water for a few seconds, must 
be passed once or twice along the turned up edge of 
the paper, after which, by sliding the ruler over the 
glued border, it will again be laid flat, and the ruler or 
straight-edge being pressed down upon it that edge of 
the paper will adhere to the board. If sufficient glue 
has been applied the ruler may be removed directly, and 
the edge finally rubbed down by an ivory book-knife, 
or any clean polished substance at hand, which will 
then firmly cement the paper to the board. This done, 
another but adjoining edge of the paper must be acted 
upon in a like manner, and then the remaining edges 
in succession : we say the adjoining edges, because we 
have occasionally observed that when the opposite and 
parallel edges have been laid first, without continuing the 
process progressively round the board, a greater degree 
of care is required to prevent undulations in the paper 
as it dries. 

Sometimes strong paste is used instead of glue ; but 
as this takes a longer time to set, it is usual to wet the 
paper also on the upper surface to within an inch of 
the paste mark, care being taken not to rule or injure 

E 2 
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the surface in the process ; the wetting of the paper in 
either case is done for the purpose of expanding it, and 
the edges being fixed to the board in its enlarged state 
acts as stretcher upon the paper while it contracts in 
drying, which it should be allowed to do gradually. 
All creases or undulations by this means disappear from 
the surface of the paper, and it is a smooth plane to 
receive the drawing. 

In mounting paper upon canvas, the latter should be 
well stretched upon a smooth flat surface being dalnped 
for that purpose, and its edges glued down as was 
recommended in stretching drawing paper, then with a 
brush spread strong paste upon the canvas, beating it 
in until the grain of the canvas be all filled up ; for 
this, when dry, will prevent the canvas from shrinking 
when subsequently removed. Then, having cut the 
edges of the paper straight, paste one side of every 
sheet and lay them upon the canvas, sheet by sheet, 
overlapping each other a small quantity. If the drawing 
is strong it is best to let every sheet lie five or six 
minutes after the paste is put on it, for as the paste 
soaks in, the paper will stretch and may be better 
spread smooth upon the canvas, whereas, if it be laid 
on before the paste has moistened the paper, it will 
stretch afterwards and raise blisters when laid upon the 
canvas. The paper should not be cut off from its ex- 
tended position till thoroughly dry, which should not be 
hastened, but left in a dry room to do so gradually if 
time permit, if not, it may be exposed to the rays of 
the sun, unless in the winter season, when the assistance 
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of a fire is necessary, provided it is not placed too near 
a scorching heat. In joining two or more sheets of 
paper together by overlapping, it is necessary, in order 
to make a neat joint, to feather-edge each sheet, this is 
done hy carefully cutting with a knife half-way through 
the paper near the edge and on the sides which are to 
overlap each other, then strip off a feather edge or slip 
from each, which, if done dexterously, will form a very 
neat and efficient joint when put together. The fol- 
lowing method of mounting and varnishing drawings 
or prints may be considered useful. Stretch a piece 
of linen on a frame, to which give a coat of isinglass 
or common size, paste the back of the drawing or 
print, which leave to soak and then lay it on the linen. 
When dry give it at least four coats of well-made 
isinglass size, allowing it to dry between each coat. Take 
Canada balsam diluted with the best oil of turpentine, 
and with a clean brush give it a full flowing coat. 

Pencils. 

In selecting black pencils for use, it may be remarked, 
that they ought not to be very soft nor so hard that 
their traces cannot be easily erased by the India rubber. 
Great care should be taken in the pencilling, that an 
accurate outline be drawn, the pencil marks should be 
distinct, yet not heavy, and the use of the rubber 
should be avoided as much as possible, for its frequent 
application ruffles the surface of the paper and will 
destroy the good effect of shading or colouring, if any 
is afterwards to be applied. 
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DRAWING INSTRUMENTS. 

The Compasses. 

The compasses or dividers are instruments so well 
known ; that it would be superfluous to enter into an 
accurate description of them, or of the various uses to 
which they may be applied. The best are constructed 
with joints of two different metals, as steel and brass, 
whereby the wear is more equal, and the motion of the 
legs uniform and steady, and not subject to sudden 
jerks in opening or shutting ; this motion will occasion- 
ally require some adjustment to render it uniformly 
smooth, and to move stiffer or easier at pleasure ; but 
so that they may keep steadily any position that may 
be given to them, the adjustment is performed by the 
application of a turn-screw to this axis of the joint. 
In the common compasses a simple screw forms the 
axis upon which the legs move, and may be turned 
with a screw driver of the ordinary construction ; but 
in the best made instruments a steel pin passes through 
the joints, having at one end a head of brass riveted 
fast upon it, and on the other end a similar plate is 
screwed, which is therefore a nut, on a diameter of 
which is drilled two rensall holes for the application of 
a lever of a particular description. 

The points of a well-made instrument should be of 
steel, so tempered as neither to be easily bent or 
blunted; not too fine and tapering, and yet meeting 
closely when the compasses are shut. As some of the 
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numerous uses to which this instrument may he 
applied, the following may be mentioned : — To take 
any extent or length between the points of the com- 
passes, and to set it off or to apply it successively upon 
any line. To take any proposed line between the 
points, and by applying it to the proper scale, to find 
its length. To set off equal distances upon a given 
line, to describe circles, intersecting arcs, &c. To 
make an angle equal to any given angle ; to lay off an 
angle of a given quantity upon an arc of circle from 
the line of cords, &c. ; to construct any proposal in 
plotting, or drawing plans, &c., &c. 

The Hair Compasses. 

This instrument is represented in the adjoining 
engraving, and is constructed in the same man- 
ner as those above described. The only differ- 
ence consists in a contrivance b, whereby the 
lower point or half one shank, can be moved a 
very small quantity, either towards or from the 
other point which is useful when a distance is 
required to be taken with the utmost possible 
exactness. This contrivance consists of a fine 
spring and screw, by which, when the compasses 
are opened nearly to the required extent by the 
help of the screw b, the points may be set to the 
greatest precision, which cannot be done so well 
by the motion of the joints alom. 
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Compasses with moveable points. 

In the smaller and more portable cases of drawing 
instruments, it is customary to insert a larger sized pair 
of compasses, of which the point of half of one of the legs 
is never moveable, to admit of adapting singly a pen or 
pencil, or dotting points. The pen point is used for 
drawing circles or arcs with ink, and is constructed like 
the drawing-pen which will be hereafter described ; the 
pencil point is alike adapted to hold a piece of black lead 
pencil or crayon for describing circles or arcs that are 
not to be permanent, and the dotting point consists of 
two blades similar to those of the drawing pen, but 
rounded at the points, between which revolves a small 
wheel with numerous points round its circumference 
resembling the rowel of a spur. The space between 
the blades being supplied with Indian ink, and the 
wheels rolled upon paper, as the compasses describe a 
circle or arc, each point as the wheel revolves will pass 
through the ink and transfer it to the paper beneath, 
making equi-distant dots in the circle which the com- 
passes describe. 

The moveable points have a joint in them just under 
that part which locks into the shank of the compasses, 
by which the part below the joint may be set perpen- 
dicular to the plane on which the lines are described 
when the compasses are open. An additional piece 
called a lengthening bar is frequently applied to these 
compasses, which by lengthening the moveable leg 
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enables them to strike larger eircles, or measure greater 
extents than they otherwise would perform. When 
this is apjplied^ the moveable 
part has a joint similar to 
those on the pen and peueil 
points, and for a similar 
purpose the annexed dia- 
gram represents this instru- 
ment and its appendages. 

A. The eompasses with 
a moveable point at b ; 
c and D, the joints to set 
each point perpendicular 
to the paper ; e the pencil 
point ; p the pen point (this 
is represented with a dot- 
ting wheel, the pen point, 
and the dotting point are 
similar in shape to each 
other); o the lengthening 
bar. 

Bow Compasses. 

These are a small pair having a point either for ink or 
pencil. They are used to describe small arcs or circles, 
which they do more conveniently than large compasses, 
not only on account of the size, but' also from the shape 
of their head, which rolls easily between the fingers and 
can be turned round as delicately as they require to be 
moved for drawing very minute circles. 

E 3 
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The adjoining figures represent the pencil bow as suited 
for describing arcs of different radii. 
Fig. I. is a construction adapted for 
describing arcs of a radius inter- 
mediate between those described by 
the above-named compasses, and 
those capable of being produced by 
the bows represented by Fig. II. 

In Fig. I. the pencil point b, and 
the centre point f, can be opened a 
considerable width by the joint a, 
whilst in the other construction. 
Fig. II., the corresponding points 
E and G are limited in their opening, 
the two blades carrying the points, 
being formed out of one solid piece 
of steel, and tempered so as to 
form a spring at the upper part 
corresponding with the joint a in Fig. I. The 
spring of the two blades is then kept in obedience 
by an adjusting screw n, by which the two points may 
be set to any required degree of minuteness, and very 
small circles may be described with a precision that 
could not be expected or scarcely attempted by the 
construction of Fig. I. 

The pen bows are represented in the annexed engrav- 
ing; their construction is similar to the pencil bows 
last described. In the pen point of Fig. I. there is a 
second joint just below letter a, by which, when the 
instrument is open for use, the pen may be set per- 
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pendicular, or nearly so, to the paper, which is essential 
in the use of the drawing pen. This is a corresponding 
contrivance with that before, as appli- 
cable to the compasses, with moveable 
points. In Fig. II. b shows the spring 
blades carrying the points o and n, 
and c, the adjusting screw, to set 
these points to the required radius. 

Tubular Compasses. 

The engraving on the other side re- 
presents this admirable instrument. It 
may be used as an ordinary pair of com- 
passes, either with two fine points, a pen 
point, or a pencil point, and is capable 
of describing circles to any extent of 
radius from an eighth of an inch to 
fourteen inches and a-half, and with the 
advantage of reversing points which may be changed 
from pen to pencil, &c., without deranging the setting 
of the instrument when opened to any definite extent. 

A and B are the two principal legs of the instrument, 
consisting of tubes moveable about a very nicely con- 
structed joint at c. Within these are two shding tubes 
E and D, which draw out their whole length, and are 
accurately fitted to the principal tubes a and b, so that 
they may be drawn out to their required extent with a 
smooth and steady motion, not subject to sudden stop- 
pages, or to move with equally sudden jerks, a proof of 
bad workmanship, but uniformly, and not too easy. 
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To assist in this, their inner extremities are made to 

act as springs within tubes, 
wherein they slide, thus in- 
creasing their friction. 

The outward extremity of 
each of the sliding tubes e and 
n, terminates in a squai'e 
headed joint, a and h ; upon 
these move the pieces c and c?, 
^ which carry the point limbs of 
the compasses. The joints a 
and 6 in this instrument cor- 
respond with the joints c and d 
of the compasses, with move- 
able points as before described, 
and are used for a similar 
purpose, namely, to set the 
point limbs perpendicular to 
the paper, and consequently 
parallel to each other, at what- 
ever opening the legs of the 
compasses may be extended to. 

In our engraving, the two point limbs ff, h, and e, g, 
to the two carrying pieces which are jointed to the 
tubes at a and b, their pivots also give the means of 
inserting the position of the points j that is to say, the 
limbs can be turned upon these pivots so as to make 
the points e and g, or f and h change places. By this 
simple and ingenious contrivance, the draftsman, after 
having used the two fine points e and f, for fixing 
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with precision the opening of the compass to his 
required radius, may obtain a pencil point to describe 
a corresponding arc or circle, by simply turning the 
pencil limbs h, /, round on its pivot d, which will 
cause the point of a pencil or crayon placed in the 
tube h, to change places with the fine point / of the 
compasses, and as the pivot is (or ought to be) at right 
angles to a line connecting the points f, and of the 
pencil at h, the latter will exactly take the place of 
the former, at the same extent or opening, e, f. In 
like manner, by turning the pen limb e, g, round its 
pivot c, the pen point may be made to occupy the 
position of the fine point e, or whatever the compasses 
may have been set to in the first instance. The milled- 
head screw, represented at k, is for the purpose of 
fixing a pencil firmly in its tube A; the screw i is 
for adjusting the blades of the pen-point g, between 
which the ink is inserted to any required degree of 
fineness, so as to produce a corresponding fine or 
coarse circular line. The joint m, by removing alto- 
gether the screw i, gives the means of opening the 
blades for the better cleansing them after use, and is 
the same as applied to most drawing pens. 

Portable or Tum-tn Compasses. 

This forms in itself a complete portable case of draw- 
ing instruments, consisting of a large pair of compasses 
with moveable points, which are also so contrived that 
one forms in itself a small pencil bow and the other a 
pen bow ; and when the whole instrument is put toge- 
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ther and folded up (or the points turned in, from 
whence is derived the name of turn-in compasses) they 
occupy but a space three inches long, and may be car- 
ried in the pocket without being an incumbrance. 
The annexed engraving represents the instrument when 
all its parts are together. The principal legs of the 




instrument are f and o, moveable, as usual, by a joint at 
A. The lower joints, b and c, afford the means of set- 
ting the front limbs, n and e, perpendicular to the 
paper, as explained before when describing the last 
instrument. Each of the point limbs may be removed 
from the legs p and o, and by means of their joints b 
and c form perfect instruments — the one a pen bow, 
represented at h, and the other a pencil bow, shown 
at J K. The points of these lesser instruments are all 
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adapted to slide into the principal *legs, f and o, of 
the larger one, which are inade hollow for their re- 
ception. A section of the limb f is shown at j, to 
convey to the reader a better idea of the arrangement. 

It may easily be seen from the engraving, that by 
reversing either of the points in the principal instru- 
ment, as may be, leaving the other fine or plain point, 
E or D, to act as a centre. A sheath or case is some- 
times applied to insert the instrument for carriage. 
There are also various forms and arrangements of the 
parts occasionally given to the instrument to suit the 
fancies of individuals ; but the one we have described 
above will give the reader a correct notion of the 
general character of this class of instruments. 

Large Screw Dividers. 

We have now to describe another class of compasses 
such as^are used for accurately dividing lines, &c., into 
a definite number of equal parts, or for setting off 
equal distances. The first of these is the large screw 
divider represented in the adjoining figure ; a is the 
centre, about which the legs a c and a b open or 
shut j B and c are joints by which the point limbs 
may be set perpendicular as usual. The extent or 
opening between the points is regulated by a screw 
passing through a socket, f, and terminated at the 
other extremity by a milled head, by which the screw 
is turned round. Between this milled head and the 
nearest point limb is fixed what is called a micrometer 
head, decimally divided round its outer or cylindrical 
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edge. One turn t)f the screw carries the micrometer 
head completely round ; therefore, when part of a turn 
only is given to the screw, the divisions on the head 
show what fraction of a turn has been given, and if it 
be known what number of turns or threads of the 
screw are equal to one inch, the points of these com- 
passes may be thus set to any small definite measure 
of length with the utmost precision. The index or zero 
for reading the fraction of a turn of the screw is 
marked on the point limb below b : thus this instru- 
ment may be considered as a beam compass of small 
dimensions and minute accuracy. 




Spring Dividers. 

This instrument, represented in the accompanying 
diagram, is particularly useful for repeating divisions 
of a small but equal extent — a practice that has the 
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name of stepping, for whicli a small pair 
compasses would also be found useful when 
the head is constructed as shown in the adjoin- 
ing figure, or similar to that of the bow compass 
before described, and for reasons before stated. 

The upper part fonning the handle is composed 
of brass or silver, whilst the lower part from a 
towards the points is made of one piece of steel 
of a spring temper, whereby the two points are 
always endeavouring to recede from each other, 
or open by their elasticity, which is counter- 
acted by the adjusting screw b, by which it may 
be set to the required opening. This acts in the 
same manner as the micrometer screw, described 
as belonging to instruments before explained, 
but with this difference — that it has not the 
means of pointing out the measure of the material, 
or extent between the fine points of the compasses, 
which must therefore be taken from a suitable scale. 

Wholes and Halves, 

Having explained the general construction of the 
most approved instruments of the smaller kind for 
describing circles and dividing lines, we come now to 
allude to those employed in copying and reducing 
drawings. And first of the instrument represented in 
the annexed engraving, which is the simplest form of 
proportional compasses, and capable of reducing or en- 
larging in one proportion only — namely, one-half, 
from whence its name of wholes and halves is derived. 



of hair 
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The points a and £ are one piece of metal: likewise 
the points b and n are at the extre* 
mities of another piece of metal, and 
straight lines connecting these points pass 
through the centre, c. The legs of the 
instrument are connected together by a 
joint of the usual form at c, placed one- 
third of the whole length from one extre- 
mity : consequently, whatever may be the 
extent of the opening of the points a and b, 
it will always be double the extent of the 
opening of the other two points, n and e. 
Therefore, if the whole length of any line 
be taken between the opening of the two 
I \\ former points, the interval between the two 

I latter points will be exactly one-half the 

B length of the same line ; consequently, this 

instrument affords the readiest means of 
dividing a line into two equal parts, or vice versa. Its 
usefulness in dividing lines does not rest here ; for, if the 
original line has to be divided into any number of parts 
— 2, 4, 6, 8, &c., by constantly taking the half of the half 
in the same manner as taking the half of the original 
line in the first instance, the requisite number of sub- 
divisions may be obtained. 

Proportional Compasses. 

This instrument is a very useful and necessary ap- 
pendage to a case of drawing instruments, and although 
rather expensive in its original cost, it very soon repays 
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its owner in saving both time and trouble. The pro- 
portional compasses consist of two equal and similarly 
formed parts or limbs, a e and b d {see the 
accompanying engraving), which are repre- 
sented as opening upon a centre c, and 
forming a double pair of compasses or points, 

A B, E D. When shut up, the two limbs ap- 
pear as one, and a small stud fixed on one 
fits into a notch made in the other, and re- 
tains the instrument exactly in its closed 
position, the two points also at each ex- 
tremity then coincide and become as one 
point. When thus closed the dove-tailed 
slits shown in the engraving as made in each 
limb, both equal and similar, also coincide 
and appear as one slit, and in this position 
only can the adjustment be made for any 
required proportion ; that is to say, the 
instrument must always be closed in order 
to slide and fix the centre c in its proper 
place, and the opening of the small points e n at the 
other extremity. 

The centre consists of pivot or steel pin which passes 
through dove-tailed pieces of brass, nicely fitted to slide 
in the before-named slits, and also through a circular 
nut or collar on each face which answers the double 
purpose of keeping the dove-tailed pieces of brass in 
their slits, and also firmly clamping them together by 
means of the milled head, c, when they are moved to 
the position required for the centre to occupy ; on the 
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dove-tailed pieces a line is drawn for the zero to set 
the centre by, which in our engraving is represented as 
coinciding with the division on the limb marked 2, and 
nearly with the one marked 12. On the face of each 
limb there are two sets of division, one denominated 
lines, a second circles, a third planes, and the fourth 
solids. When the zero of the centre on the dove- 
tailed sliding-piece is set to the division marked 1, on 
the line of lines, then the proportion between any 
opening of the large points a b, will be two to one, or 
twice as great as the opening of the smaller points n e, 
and consequently any extent taken between the large 
points may be accurately divided into two parts by the 
smaller ones. Also when the zero is set to the division 
marked 3, on the same lines, the proportion of any 
opening will be three to one, or that of the smaller 
points will be one-third of the extent of the larger 
points, and the same of the remaining divisions on the 
line which extend to ten of the line marked “ drclea'^ on 
the opposite edge of the same face of the instrument ; 
the divisions are numbered from 6 to 20, and the 
index of zero being set to any number, the points will 
open in the proportion of the radius of a circle to the 
side of an inscribed polygon of that number of sides. 
Thus if it be set to the division marked 8, and the 
points A B are opened to the radius of any circle, the 
opening of the smaller points n e, will divide the cir- 
cumference into eight equal parts. 

The other lines of divisions, namely, those marked 
planes and "solids,” are on the other face of the instru- 
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ment, these are in fact lines of square and cube roots. 
The line of ^'planes'* or " squares” shows the proportion 
between the areas of similar plane figures. Thus, set 
the zero to the division marked 3, and measure the side 
of the square in the large points a b, the opening of 
the short ones) d e, will then be equal to the side of a 
square, which will be one-third the area of the other. 
The same of triangles, circles, or any other regular 
plane figure. 

To find the square root of a given number, shut the 
compasses and set the zero to the number given upon 
the line of planes, open the instrument, and from any 
scale of equal pai'ts take the number between the larger 
points A B, then apply tlie smaller points n e, to the 
same scale, and the distance between them will be 
equal to the square root of the distance between the 
points of the larger legs a b. The mean proportional 
between two given numbers is the square root of their 
product, and may be found by the proportional com- 
passes ; thus, required the mean proportional between 2 
and : — Open the compasses with the zero or index set 
against 9, the product of two given numbers, till the 
distance -between the larger is equal to 9, taken from 
some scale of equal parts, then the distance between 
the smaller points will be equal to 3 of the same scale, 
and is the mean proportional between 2 and 4^, for as 
2:3::3:4i. 

The line of “ solids ” expresses the proportions 
between cubes or spheres. Thus, set the zero to the 
division marked 2 on the line of solids, then measme 
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the diameter of any sphere, or the side of a cube which 
will have one half the solid content of the former. In 
like manner by setting zero to the divisions marked 
3, 4, &c., the interval between the larger and smaller 
points of the instrument will show respectively the 
diameters, &c., of spheres, of which one shall have 
three or four times the solid of the other. 

Also the cube root of any number may be found by 
setting zero upon the given number upon the line of 
solids, &c., as described for obtaining square root by 
means of the line of planes ; proportional compasses of 
the best construction are sometimes made with a clamp 
and tangent screw for setting the zero with the utmost 
preeision, this however is seldom used, and the instru- 
ment we have described is the kind in general requi- 
sition. 

Triangular Compasses. 

The adjoining figure represents this instrument 
as it appears when closed up for packing in its 
case. That which appears in the engraving as one 
limb, A, consists of a pair of compasses precisely of the 
ordinary construction j the single point limb b, has a 
compass joint at a, by which its points may be opened 
at right angles to the plane of the pair of compasses a, 
when the three points will form a triangle. The com- 
pass point at a is firmly attached to the centre of the 
compasses a, which, by means of a nut or screw b, may 
be turned round without moving the limbs, of which 
it is the centre. The double motion thus given to 
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the point limb b (both right angles to, and parallel 
to the plane of the compasses a), par- 
take of the nature of an universal joint, 
and enables the three points of the instru- 
noent to be placed at the angular points of 
any shaped triangle whatever, be it ever 
so obtuse. Also, by the same means, 
the three points may be brought into one 
straight line. This instrument, it will be 
obvious from the description, is chiefly 
useful in transferring points from one paper 
to another, and is very serviceable in copying 
mechanical drawings. The two points of the 
compasses a being set upon such points of 
the drawing as are already copied ; the third 
point, B, of the instrument may be moved 
by its universal joint, a b, to rest upon any 
other point, and then by similarly applying 
the points of a to the corresponding points on the copy, 
the new point of the original may be correctly trans- 
ferred to it by means of the limb of the instrument b. 
Another form of triangular compasses 
is rej»resented in the annexed engrav- 
ing. a, h, c, is a solid tripod, having 
at the extremity of each arm a limb c, 
d, and e, moving freely upon centres 
by which they may be placed in any 
position with respect to the tripod and each other. 
These limbs carry points at right angles to the plane 
of the instrument, which may be brought to coincide 
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with any three given points on the original drawing, 
and then transferred to the copy as above described. 

Beam Compasses. 




The accompanying diagram represents this instru- 
ment which consists of a beam a a, of any length 
required, generally made of well-seasoned mahogany 
upon its face; is inlaid, throughout its whole length, 
a slip of holly or box-wood a, a, upon which are 
engraved the divisions or scales, either feet and decimals, 
or inches and decimals, or whatever particular scale 
may be required: those made for use of the persons 
engaged on the ordnance survey of Ireland, were 
divided to a scale of chains, 80 of which being equal 
to six inches, which therefore represented one mile, 
that being the scale to which the survey is being 
plotted. Two brass boxes b, and c, are adapted to the 
beam ; the latter may be moved by sliding to any part 
of its length, and fixed in position by tightening the 
clamp screw e. Connected with the brass boxes are 
the two points of the instrument a and ii, which may 
have any extent of opening by sliding the box c along 
the beam, and the other box b being firmly fixed at 
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one extremity. The object to be attained in the use 
of this instrument is the nice adjustment of the points 
G and H to any distance apart ; this is accomplished 
by two verniers or reading plates, h c, each fixed at 
the side of an opening in the brass boxes to which they 
are attached, and afford the means of minutelysub- 
dividing the principal divisions a a on the beam which 
appear through those openings ; n is a clamp screw for 
a similar purpose as the screw e, namely, to fix the 
box B and prevent motion in the point it carries 
after adjustment to position ; f is a slow-motion screw 
by which the point g may be moved any very minute 
quantity, for perfecting the setting of the instrument 
after it has been otherwise set as nearly as possible by 
the hand alone. 

The method of setting the instrument for use may 
be understood from the above description of its parts, 
and also by the following explanation of the method of 
examining and correcting the adjustment of the vernier 
b, which, like all other mechanical adjustments, will 
occasionally get deranged ; this verification must be done 
by means of a detached scale. Thus, suppose for 
example that our beam compass is divided into feet, 
inches, and tenths, and sub-divided by the vernier to 
hundredths, &c. First set the zero division of the 
vernier to the zero of the principal divisions on the beam, 
by means of the slow-motion screw r. This must be done 
very accurately. Then slide the box c with its point 
G, till the zero on the vernier c exactly coincides with 
any principal division on the beam, as 12 inches or C 
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inches, &c., which must also be done to a gi’eat nicetj'^, 
{in some superior kind of beam-compasses, the box c is 
also furnished with a tangent or slow-motion screw, by 
which the setting of the points or the divisions may be 
done with the utmost precision in the same manner as 
the vernier b, by means of the screw ?,) then apply the 
points to a similar detached scale, and if the adjustment 
is perfect the interval of the points a h will measure on 
it the distance to which they were set on the beam. If 
they do not by ever so small a quantity, it should be 
corrected by turning the screw f till the joints exactly 
measure that quantity on the detached scale ; then, by 
loosening the little screws which confine the vernier b 
in its place, the position of the vernier may be gradually 
• changed till its zero coincides with the zero on the beam, 
and then tightening the screws again the adjustment 
will be complete. 

Knife, File, Key, and Screw-driver. 

The annexed engraving represents a very useful ap- 
pendage to a case of drawing instruments, its use will 




be too apparent to need much description, a is the 
knife blade, b the file, c the screw-driver, and n the 
key, which is adapted to fit the heads of the compasses 
for tightening or loosening them as may be required. 
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Drawing Pens. 



These are made as represented in the accompanying 
engraving. The left-hand figure shows 
the form of the best kind, the handle is 
of ivory, and the blades have a joint 
whereby they may be opened for the 
purpose of more effectually cleaning them 
after use. The right-hand figure, which is 
in two parts, shows an older form of con- 
struction, the part a, to which is attached 
a pricker or protracting pin, screws into 
the part marked b, making the handle of 
sufficient length to use conveniently as a 
drawing pen, thus combining two instru- 
ments in one. 

The milled head screw, which is repre- 
sented as connecting the blades together, 
is for the purpose of setting their points at any opening 
to draw a line of an assigned thickness. In using the pen, 
it should be slightly inclined in the direction of the line 
to be drawn, taking care, however, that the edges of both 
the blades touch the paper. These observations are 
equally applicable to the pen point of the compasses 
before described, observing, as before stated, that 
whenever a circle or an arc of more than about an inch 
radius is to be described, the point should be so bent 
that the blades of the pen be nearly perpendicular to 
the paper, and both of them touched at the same 
time. 
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The Road Pen. 



instrument consists of two pens, a and Bj so 
arranged with a spring which gives them a 
tendeney to separate from each other to the 
extent of about half-an-inch, which tendency is 
counteracted by a screw, c, whereby the pen- 
points may be set to any required interval 
within the above limits. The screws a and b 
are for the purpose of setting the points of the 
blade to draw lines of any assigned degree of 
fineness, as before explained for the ordinary 
drawing pen. The use of this instrument is to 
draw two lines parallel and close to each other 
at the same time, whereby perfect parallelism 
may be secured. It is usually known by the 
name of the Road Pen, having been originally 
designed to draw lines of roads upon maps, 
both sides being drawn at the same time. For 
such purposes it is very convenient, as one side 
or fence may be drawn with a stronger line than the 
other, which is frequently done on general maps as a 
distinguishing mark for principal or turnpike-roads, &c. 
In like manner it is useful in drawing lines of canals, 
where bounding lines are generally more nearly parallel 
than on public roads j besides which, it may be suc- 
cessfully used in mechanical and architectural draw- 
ings, where extremely close parallel lines are very 
frequently required. 



This 

A 
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The Dotting Point. 

The great expense of time in dotting by hand such 
lines upon a drawing as may be essential to 
be shown and not drawn in full, may be obviated ^ 
by the use of this instrument. It in all respects 
resembles a drawing-pen, except that the points 
are not so sharp, and the back blade, as seen in 
the engraving, is a pivot on which may be placed 
a dotting-wheel, o, resembling the rowel of a 
spur ; the screw, b, is for opening the blades to 
remove the wheel for cleaning after use, or re- 
placing it with one of another character of dot. 

The cap, c, at the upper end of the instrument, 
is a box containing a variety of dotting wheels, 
each producing a different shaped dot. These 
are used as distinguishing marks for different * 
classes of boundaries on maps ; for instance, one 
kind of dot distinguishes county boundaries, 
another kind parish boundaries ; a third kind 
distinguishes that which is both a county and a parish ' 
boundary. In using this instrument, the ink must be 
inserted between the blades of the dotting wheel, so 
that as the wheel revolves the points shall pass through 
the ink, each carrying with it a drop and marking the 
paper as it passes. It is sometimes stated as an objec- 
tion, that the wheel will often revolve many times before 
it begins to deposit its ink on the drawing, thereby 
leaving the first part of the line altogether blank, and 
in attempting to go over it again, the made dots are 
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liable to get blotted ; at all events, the line is likely to 
consist of dots of different sizes, which is at least 
unsightly. This evil may be mostly remedied by placing 
a piece of blank paper over the drawing at the very 
point the dotted line is commenced upon ; then begin 
with drawing the wheel over the blank paper first, so 
that by the time it will have arrived at the proper point 
of commencement, the ink may be expected to flow 
over the points of the wheel, and make the dotted 
line perfect, as required. 

The Pricking or Tracing Point. 

« 

This instrument consists of a pair of forceps, 
which firmly hold a needle point, or blunt point, 
o, by means of a sliding ring, h. Its use, which 
scarcely needs pointing out, is chiefly in copying 
drawings, the original being laid upon paper in- 
tended to receive the copy, and held down by 
Aveights or pins to prevent its shifting its position. 
The principal points are transferred to the copy 
by pricking through the original with a very fine 
needle. This method of copying cannot be resorted 
to when the original is of considerable value. When 
such is the case, a common method of copying is 
by placing between the drawing and the intended 
copy a sheet of thin paper {such for instance as 
bank post paper), one face of which has been 
sprinkled with black lead and rubbed until it be 
uniformly covered, and then as much wiped off as would 
come away with gentle rubbing. This being placed 
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with the blackened part towards the intended copy, a 
blunt point substituted for the needle point in the 
instrument may be drawn with gentle pressure over 
the lines of the original without damaging it, and the 
blackened paper will leave corresponding lines on the 
fair sheet beneath ; by reversing the needle in the instru- 
ment, leaving the eye end ingtead of the point exposed, 
and using it edgeways, it will be found a fine and 
smooth tracer. 



Draicing Pins. 

These require but little explanation. They are used 
to fix paper down upon a drawing or other board in any 
required position, and in most cases answer better than 
heavy weights, which are frequently 
used for that purpose, as the board 
may be shifted from place to place 
without moving the paper. They consist of a brass 
head with a steel point at right angles to its plane, a 
represents it as seen edgeways, and b as seen from 
above. 
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ERECTION OF DWELLING-HOUSES. 



Specification of the different Artificers’ Work required 
for the erection of two houses proposed to be erected 
on a plot of ground, situate 
for 

according with, and corresponding to the various 
drawings, comprising plans, elevations, sections, and 
details, made and combined with this specification 
for the purpose of such erection, and under the 
superintendence of 

CARCASS OF BUILDING. 



EXCAVATOR. 

The ground is to be excavated to the whole of the 
extent of the principal building for the basement storey, 
and to the depth and dimensions shown, and described on 
the plans and section plates 2 and 3, which will average 
an area of about 50 feet by 50 feet, and 5 feet deep; 
and the trenches then to be dug out of sufficient 
breadth and depth for the construction of the founda- 
tions of the several 'walls, chimney breasts, piers for 
sleepers, &c. To excavate when and where directed, 
according to the dimensions, the earth required for the 
formation of the rain-water tank, being about 11 feet 
long, 8 feet deep, and 8 feet wide, as well as for all 
pipes, drains, traps, syphons, or cesspools, that are, or 
may be hereafter, described or necessary. 
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To fill in and well ram the earth or soil round all the 
foundations, piers, traps, guUies, syphons, &c., and to 
well puddle round and about the rain-water tank, suffi- 
cient to prevent the ingress or egress of water. To level 
all grounds and to cart away from time to time, as may 
be directed, all the superfluous earth or rubbish that 
accumulates round or in the buildings or grounds during 
their erection, and to leave them in a clean and perfect 
condition at the conclusion of the works. 

BRICKLAYER. 

Drains. 

Provide and lay six-inch glazed earthenware socket- 
jointed pipes, for conveying soil and waste-water into 
principal drain or sewer, in the position and to the depth 
shown on the block-plan and section, Plate III., with 
a fall of not less than 6 inches to every 100 feet, and 
to fix and make perfect and seem'e, No. 8 15 inch 
earthenware gully-traps, and No. 4 syphons of the best 
and most approved description. To lay a 6-inch similar 
connecting pipe from princifial and servants’ water- 
closets, as well as 4-inch glazed pipes, from sink in back 
kitchens and front areas into the above named or 
principal drain, with all necessary bends, traps, &c., to 
render the drainage perfect. Build in 9-inch sound 
stock brickwork, the rain-water tank, and complete the 
same in the manner shown and described, and to the 
dimensions exemplified on Plate XIV., viz : The walls 
all round to be built in 9-inch brickwork in cement, 

F 3 
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and the bottom to be paved with two course of bricks 
laid flat in the same material^ upon which are to be two 
courses of tiles bedded in cement^ and the whole to be 
rendered all round with compo IJ inch thick, and all 
the external portion to be well puddled. To lay and 
fix complete 4 inch glazed earthenware socket-pipes, 
from the zinc down-comers of roofs into the said -tank, 
and a 6 inch waste ditto into the principal drain or soil 
pipe, with all necessary bends, neck, or traps, that may 
be requisite for the full completion of the conveyance 
of the water to and from the tank and the drainage. 

Building. 

The whole of the brickwork to be executed with 
sound hard-burnt stock bricks laid in well-made mortar, 
composed of Dorking lime (or any other that approxi- 
mates to the same quality), mixed in the proportion of 
one measure of lime to three of clean sharp river or 
road sand, free from loam or earthy particles. 

The whole of the external walls of the erection as 
high as the ground-floor line to be laid in old English 
bond and left rough for rdfceiving Roman cement stucco, 
and from thence to the top of the building, to be carried 
up in Flemish bond and prepared and left for tuck 
pointing. Iso four courses in either bond to rise more 
than 12 inches in height, and all the several walls, 
chimney-breasts, piers, &c., with their various footings, 
to be built and finished in the manner and according 
to the dimensions shown and described upon the ac- 
companying plates. 
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All openings below the ground-floor line to have 
rough skue-back arches turned over them, and all 
above, both to front and back elevation, to have 14- 
inch arches of the best picked malms rubbed and set 
■in putty. 

The foundations to be laid in three courses, and the 
piers for sleepers to be built 9 inches square, as shown 
and described on Plate XV. To provide and lay a course 
of slates between two beds of cement on all the walls 
at the level of the ground surface of the principal 
building to prevent the rising of the damp. 

Each storey of the building to have two double tiers 
of hoop-iron bonds, of No. 12 gauge, properly tarred and 
bedded round and across all the walls of the building. 
To build up tdie bay-windows and porches to entrance- 
hall in cement, and according with the manner and 
dimensions shown and described on Plates XXII. and 
XXIII. 

No. 6 air bricks to be inserted between the floor 
joists of each storey in front, and the same number in 
the back elevations, for allowing ventilation to the 
floors. 

..To turn over all door and window openings 4J dis- 
charging arches closely set, and to each fire-place a 4^ 
inch brick trimmer, and insert a wrought-iron chimney- 
bar 2 inches wide by f of an inch thick, as shown on 
Plate XVII., to all the chimney openings ; the bars to 
have 4| inch bearing and to be turned up and down at 
the ends. 

Carry up all the flues as shown on section, and in the 
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direction thereon described, and to properly core and 
parget the same. 

To thoroughly bed in mortar all the sleepers, wall- 
plates, wood, bricks, bond-timber, lintels, and all others 
requiring to be set or bedded in mortar, and to fix in 
and point with lime and hair all the door and window 
frames. 

A chasm in the brickwork of each house to be left 
where directed, from the ground to the principal water- 
closet, for soil and water-pipes. 

Kitchen Offices. 

The walls of these buildings to have two courses of 
footings, and carried up to their various heights one brick 
or 9 inches thick, and the flues to be taken, as shown 
on the section one tier of iron hoop bond similar to 
that described for the principal building, to be inserted 
all round the party and external walls. 

A 6-inch glaze earthenware soil pipe to be laid from 
servants’ water-closet into principal or main drain, and 
a 4-inch ditto from sink in back-kitchen into waste- 
drain, properly trapped and in connection M’ith waste or 
soil-pipe of the above named closet. 

To carry up inch division or protection walls be- 
tween water-closet, coal-ccllar, and back-kitchen. Also 
to 9-inch spandril brickwork, with necessary footings 
for the support of steps from ground-floor to garden. 
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CARPENTER. 

All the timber used {except for the sleepers) to be the 
best Dantzic, Riga, or Memel fir. The sleepers to be of 
well seasoned oak, as free from knots, shakes, and sap as 
possible, and all the scantlings figured on the drawings 
or herein expressed to finish to their full dimensions. 
No ceiling joists, quarters, or rafters are to be more 
than 12 inches apart. 

To provide and fix all wood, bricks where and when 
required, as well as all necessary centres, screens, 
springing slips, and all other articles necessary for the 
due execution of the carpenter’s work. 

BASEMENT STOREY. 

The sleepers to be of oak 5x3 inches, halved and 
spiked together, and bedded level and soundly on the 
brick piers, as shown and described on Plate XV. 

The floor joists to be 4x2 inches, bridged and 
well nailed to sleepers. 

Wood bricks to be inserted where requisite in jambs 
of doors, windows, &c., as well as round the w'alls for 
fixing the skirting and other joiner’s work to. 

Lintels to he inserted over all the door and window- 
openings, 3 inches thick, and the width of the jamb ; and 
to have at least a 4-inch bearing on each jamb. 
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Ground Floor. 

Wall-plates 4-j- x 3 inclieS to be inserted the whole 
length of front and back walls, to be halved and dove- 
tailed at the angles of the two external flank walls, 
and return upon the same not less than 6 feet, to 
form a connecting bond with the front and back walls 
of the building. A wall-plate of the same scantling to 
be also inserted upon the top of the wall dividing break- 
fa^ room from kitchens. 

The floor-joists to be 9x2 inches, and to extend 
from front to back wall of building and over-bay 
window, and to be bolted and spiked to the wall-plates. 
The joists to be herring-bone trussed, and to have on 
the floors of each house No. 3, 1-inch wrought iron 
tension-rods inserted, as shown and described, with 
the trimmers on Plate XIX. It must be distinctly un- 
derstood that before the herring-bone trussing and iron 
tension-rods are applied, the joists on each floor must 
be shored up in the centre to form a camber of at 
least inches, when, after the trussing is filled in, 
and the above-mentioned rods screwed up, the shoring 
may be taken away. 

The wood trimmers before and on the sides of chim- 
ney-breasts to be framed and supported as shown and 
described on Plate XVI. It may, perhaps, be as 
w'ell to state, that they are framed at one end into 
the front one, and rest upon a stone corbel inserted 
purposely for their support at the other; and after 
being properly applied to their places, are secured by 
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an iron bar being well spiked to the end of each end 
trimmer. 

The trimmers for well-hole of stairs to be of the 
same scantling, and supported from the flank walls in a 
similar manner. 

Lintels, bond, wood, bricks, and every other requisite 
to be inserted as before described for the basement 
floor. 



First or Chamber Floor. 

The wall-plates to be 4^ x 3 inches, and to extend 
the whole length of front and back walls of building, 
to be halved and dovetailed and well spiked at the 
angles, and to return upon the flank walls, not less 
than 6 feet, to form a connecting bond at the angles. 
The floor joists to be 9 x 2 inches, and to extend from 
front to back and over bay windows, and to be notched 
and spiked to wall-plates. 

The joists to be herring-bone trussed, and wound up 
wdth wrought iron tension rods, as shown and described 
for the ground floor below. 

Also, the trimmers to be framed, fixed, and sup- 
ported in a similar manner ; at the same time pro- 
viding and fixing all necessary centres, bond, wood, 
bricks, and every other requisite. 

Attic. 

The wall-plates of this floor to be of the same scant- 
ling, and to be fixed on the walls in a similar manner, 
to that above described for the two floors below. The 
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floor joists to be also 9x2 inches, and fixed, 
herring-bone trussed with the iron rods applied in a like 
manner to those before described, as also the trimmers ; 
with all the necessary auxiliaries alluded to for the 
before-named floors. 

Quarter -partitions. 

The partitions to be framed and fixed in the manner 
shown and described on the Plates XXIV. and XXV., 
and the floor joists notched and secured to the heads or 
sills thereof {as the case may be), which heads and sills 
are to rest on a stone corbel inserted in the party wall for 
that purpose, and connected together by iron straps, as 
shown and described at fig. 2, Plate XXV. The 
scantlings to be of the following dimensions, viz. : — 
heads and sills, 7x3 inches; side and door posts, 
•1x31 inches; braces, 3^x31 inches; filling in quar- 
ters, 3^ X 2 inches; with all necessary bolts, ties, straps, 
&c., fixed complete. 



Cisterns. 

A cistern to be framed and fixed in the roof over 
water-closet, and put together with white lead, as shown 
and described in Plate XXIV., figs. 4 and 5, and to 
be of the following dimensions, viz. : — 8 feet long, G 
feet wide, and 3 feet deep ; the quarterings of the 
heads, sills, sides, and bottom, to be 3 x 3 inches, 
framed and put together in the usual manner, with 1 1 
by i thick iron ties at all the angles, properly spiked 
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tliereto; the whole to be lined with Ij inch ploughed 
and tongued yellow deal boarding. 

A smaller cistern also to be prepared and fixed imme- 
diately under the one above described, but just above 
the water-closet, upon the quarter space of stau's be- 
tween the gi*ouhd and chamber floors ; the size of which 
is to be 2 feet 6 inches long, 1 foot 6 inches wide, and 
1 foot 6 inches deep — to be prepared from 1^ inch yel- 
low deal, ploughed, tongued, dove-tailed, and strapped 
in the usual manner. 

Roof to principal Building. 

The roof to be framed and fixed with wall-plates, tie- 
beams, queen and king posts, principal rafters, half 
principal ditto, pole plates, purlins, common rafters, 
diagonal ties, slips, ridges, &c., as shown and described 
on Plates XX. and XXI., and with the accompanying 
explanation, viz. : — Two whole pair of principal rafters 
to be framed and fixed at the intersection of the hips, 
and eight half principal rafters in the position shown 
on plan of roof to be framed into them ; the wall plates 
to be properly scarfed and wedged together with oak 
or iron wedges, and to be halved, dove-tailed, and well 
spiked at the angles, so that it may form and be a con- 
tinuous bond all round the external walls of the build- 
ing ; the tie-beam and angular ties to be properly 
cogged down upon the wall-plate ; the principal rafters 
and half principal rafters to be framed with the neces- 
sary draft, and in the usual manner, with all the requi- 
site iron bolts, clips, straps, wedges, &c., fixed thereon ; 
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the pole plates to be scarfed and wedged together, and 
tenoned and fixed at the angles, so that it mav make 
a continuous tie to the roof, in the same manner the 
wall-plate does to the walls, and the purlins to be 
scarfed where required, and fixed to hips in the usual 
way — and to be bridged down upon principal rafters ; 
the hip rafter to be framed into tbe dragging tie, and the 
common rafters to be notched on to purlins and pole 
plate. The ridge board and hip rafters to rise full 2 
inches above the top or line of common rafters for 
dressing the lead round. The scantlings of the timbers 
for this roof are to be as follows : — 



The plate for fixiag brackets to . . . . 44 by 34 

Wall-plate 44 ,, 44 

Cantilevers, to be halved and nailed to feet of 

common rafters . . . . . . . 4 , , 2 

Tie beam . . . . . . . . 9 ,, 4 

Principal rafters . . .■*. .7, ,4 

Pole plate and purlins . . . . . . 7 , , 4 

Common rafters . . . . . . . 4 ,, 2 

Queen and king posts in clear of joggles . . . 4 ,, 4 

Braces or struts 4 ,, 3 

Hips and ridges 12, ,2 

Diagonal and dragging ties ^4 >i 

Battens for slates . . . . . . . 2 ,, J 

Collar pieces 7 ^ 



To prepare and fix to collar pieces of roof ceiling joists 44 ,, 2 

And to fix, as shown in Plate XX., all canting fillets, facia, as 
may be required, to their various sizes, &c. 



Kitchen Offices. 

To prepare and fix in jambs and other places re- 
quired, and where directed wood bricks for fixing and 
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completing the joiner’s work, and to prepare and bed 
lintels over all door and window openings ; the width 
of the jambs 3i inches thick, and to lay 4^ inches on 
each jamb. 

The servants’ privy to have a wall-plate 4i x 3 inches 
inserted, and to have floor 4^ x 2 inches notched 
therebn, and trimmed for pan of closet. 

The roofs over these buildings to be plain lean-to 
roofs, each declining from the party-wall, and to the 
same inclination, as that of the principal building, and 
to comprise a wall-plate, tie-beam, principal rafter, 
forming common rafter as well, cl purlin supported by a 
strut from the tie-beam, and a pole plate ; the whole to 
be battened for receiving slates, &c. 

The scantlings for these offices are to be of the follow- 
ing dimensions, namely : — 

Wall-plates, 4^x3 inches; tie-beams 8x4 inches; 
pole plate, 4^ x 3 inches; principal rafter, 8x3 inches ; 
common rafters, 3^x2 inches; ridge-board, 6x1^ 
inches ; and battens for slates, 2 x ^ inches. 

Two cisterns to be prepared and 'fixed in roofs over 
the sinks for receiving the water from the service and 
the rain-water tank; these cisterns are to be 4 feet 
long, 3 feet wide, and 2 feet 6 inches deep, and framed 
with skeleton angular framing ; that i%to have a head 
and sill all round with quartering, at all the angles similar 
to that described for the cistern in principal roof, with 
one upright in the middle, and a corresponding piece 
across the bottom, the whole to be lined with inch 
yellow deal, ploughed, tongued, and put together with 
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white lead. A partition in each cistern prepared in the 
same manner, from one inch yellow deal, to be inserted 
and grooved into sides and bottom. 

To provide and fix when and where directed, all 
centres, bond, timber, wood, bricks, springing pieces, 
&c., and set out all necessary work, and to do or cause 
to be done all and everything that is required of a 
carpenter in a building, providing all materials, the 
best of their respective qualities, and all requisite plant 
for the full completion of the work. 

SMITH AND IRON-FOUNDER. 

All the iron work, except that particularly described 
to be cast, to be of the best malleable metal, as free from 
blister or any other imperfections as possible. To prepare, 
deliver, and assist in fixing No. 16 M'rought iron chimney 
bars, of the dimensions of the opening shown on the 
various drawings, and of the form and manner described 
in the detailed plates, each bar to be 2 inches wide, and 
^th of an inch thick, to have a bearing on each 
joint, and to turn up and down 2J inches at each end. 

To prepare and deliver No. 8 iron straps, 2 feet 6 
inches long, 2^ inches wide, and ^ thick, punched with 
holes for the npeessary spikes, &c., for tieing heads and 
sills of partitions together, and as shown on Plate XXIV. 
fig. 2, prepare No. 6 iron clips for partition posts, 2 feet 
long, 3^ clip, 2 inches wide, and 1 inch thick. 

To prepare, provide, and assist in fixing, No. 18, one 
inch wrought iron tension rods, to extend from front 
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to back walls of the building, three of which are to be 
fixed in each floor of each house of the building, with 
2-inch head, one inch thick at one end, and taped 
up at the other end at least four inches, with a nut of 
the same size as the head, with a pair of washers to 
each rod, 6 inches by 3 and j of an inch thick. See 
Plate XIX. 

To prepare and deliver No. 12 iron clips for feet of 
principal rafter as shown on Plate XXI., fig. 1, IS inches 
long, 4 inches clip, 2 inches wide, and i-inch thick, 
pierced for the necessary spikes. See. ; No. 4 clips for 
foot of queen posts, figs. 3 and 4, 2 feet long, 4-inch 
clip, 2 inches wide, &c., ^ inch thick, with mortice for 
wedges, IJ inches deep, and | thick, and a pair of 
corresponding wedges to each clip. 

No. 4 pairs of iron straps to fix on to the heads of 
queen posts, stretching piece and head of principal 
rafter, made to the form shown on the same plate, 2 
feet 6 inches long, 2 inches wide, i inch thick, pierced 
for the requisite spike, &c. 

No. 4, ^ inch bolts for king posts, 2 feet long, taped 
down inches, with 2 heads and washers, 4 inches by 
3, and J of an inch thick. 

No. 8, clip similar to those described for the whole 
principal rafters, to be provided for the half principal 
rafter. No. 8 clips also to be provided for the heads of 
the same, I foot 6 inches long ; clip 4 inches by 2 inches 
wide, and | inch thick, with all necessary spikes, nails, 
wedges, &c., for making the work complete. 

To provide and fix No. 8 angular irons to top and 
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sill of cistern in roof, 1 foot 6 inches upon each return, 
2 inches wide, and ^-inch thick ; and also No. 8 for the 
two smaller cisterns, 1 foot long, li-inch wide, and 
-pg^-inch thick. 



STONE MASON. 

To put to all the external doorways Yorkshire stone 
solid tooled steps, with mortice holes for receiving the 
ends of door-posts. 

To provide and fix No. 8 properly dished and holed 
gully stones, 15 inches square and 3 inches thick, when 
and where directed ; as also a 5-inclr York landing, 10 
feet long by 7 feet wide, or two stones to correspond 
to the same dimensions over the rain-water tank, with 
every preparation of receiving the slate filter, as shown 
on Plate XIV. 

To prepare and bed No. 20 Yorkshire stones, 1 foot 
3 inches square and 1 foot 4 inches deep, for receiving 
trimmers to floors and heads and sills of partitions, 
tooled as shown on Plate XXIV. 

To prepare and fix 100 feet run of York throated 
coping, 12 X 8, to area of front and back elevations, 
and to kitchen offices ; also, 36 feet run of rough York, 
1 foot 4 inches by 4 inches thick, to form core for the 
cornices of entrance porches and bay windows. 

To prepare, provide, and fix tooled, rubbed, and 
throated window sills, 8 inches wide and 41 inches 
thick, properly dished, to all openings of windows in 
front and back elevations and kitchen offices, according 
to the dimensions shown on the various drawings. 
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To prepare and fix to the porches of entrance doors 
a fi-inch tooled and rubbed landing, with steps leading 
thereto, 12 inches by 6 inches, bedded to brick span- 
drils, as shown on Plate XXIII. Also, to fix a tooled 
landing 7 inches thick to the back or garden entrance, 
and the steps from thence to the garden, which are to 
be 2^ inch tooled treads and risers securely bedded on 
brick spandrils carried up for that purpose. 

To provide and fix in back kitchen a stone sink, to 
size shown on plan and 6 inches deep, with a hole cut 
and dished to receive bell trap and waste water pipe. 

To cut on the stonework all necessary holes, mor- 
tices, rebates, grooves, as required, and all other work 
pertaining to the trade of a mason. 

PLUMBER 

All the slips and ridges of principal roof to be covered 
with 6 lb. milled lead, and to be laid down over the 
slate at least 6 inches on each side with the usual lap, 
and secured in the most approved manner. The dormer 
lights to attics to be also covered with 6 lb. lead, and 
the vertical sides of each with 5 lb. lead. All the 
flashings for this roof, as well as that over kitchen 
office, to be of 5 lb. lead, and to dress over the slates 
and up the side at least 6 inches, and where requisite 
to be let into the brickwork at least 1 inch, with all 
necessary solder, holdfast screws, nails, &c., with every 
other requisite for making the internal roofs impervious 
to wet, from rain, snow, or other causes. 
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SLATER. 

The roof over principal building to be covered with 
duchess slating, with at least 3 inches lap, and the usual 
gauge of about 10 i inches securely fixed to the battens, 
with 2 copper nails to each slate ; and to cover the 
kitchen office with lady slates, with the usual lap and 
gauge fixed to the battens, with 2 zinc nails to each 
slate, with aU the necessary dressings to hips, valleys, 
and eaves, &c., and both roofs to be securely pointed 
with lime and hair. 

To provide, prepare, and fix No. 12,- 3 inch slate canti- 
levers, to the size and form shown in the drawing of 
details for roof. 

To provide and fix in the rain-water tank a f inch 
slate filter, according with and to the dimensions 
described on the plan and section Plate XIV., with all 
necessary lifts, perforated plates, taps, &c., and apparatus 
complete. 

ZINC WORKER. 

To prepare and fix all round principal building a 
gutter of the best Belgian zinc of 15 inch gauge, to 
the form and dimensions shown and explained on Plate 
XXI., with all proper falls to the various dimensions, 
and so manufactured in external appearance as to be 
level with the soffit of the projecting eave of the 
building, as shown on the before-named plate. 

To put up and securely fix No. 6 downcomers of 4 
inch calibre in the position marked on plan of roof. 
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To provide and fix the said in the position marked 
on the plan of roof, and each to have a suitable cistern 
head, with all necessary shoes, laps, joints, holdfasts, 
and every requisite to connect them with the earthen- 
ware pipes laid for conveying the water into the rain- 
water tank. 

The gutters and downcomers from the roof over 
kitchen offices of 3 inch calibre, with corresponding 
cistern-head. 

Also to provide and fix a 2 inch downcomer, with 
every requisite bend from the flats of the bay windows 
and entrance porches to the drain in front area. 



FINISHINGS. 

JOINER’S WORK. 

Attic Floor. 

The dormer light in each room to be fitted up with 
two inch beaded, and rebated frames, and 1^ inch 
chamfered sashes, suspended on pivots in the centre, 
with all requisite cords, pullies, fastenings, &c., for the 
opening and closing of the same, in an impervious and 
efficient manner. 

Floor. 

The floor to be 1 J inch white deal, and laid folding ; 
skirting ground 2 inches wide by f thick, chamfered 
to receive plaster, and as shown on Plate 26, fig. 2, to 
be fixed all round the rooms, and a similar description 

o 
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of ground to door and window joints, which are to be 
covered with a 1 J inch moulding, to form an architrave 
and break the joints of plaster, and grounds, and to 
the ground round rooms, is to be fixed a 6-inch square 
skirting-board. The jambs of doors to have a f inch 
beaded lining, and to have a slip braded on to form the 
rebate for doors, which are to be 1|- ineh ; two panel 
square, hung with suitable butt hinges and fastenings. 

Chamber Floor. 

The floor to be 1-| inch yellow deal, with a straight 
joint, and splayed heading, joints, with mitred borders 
to hearth’s, a ground 2 inches wide by 1 inch thick, 
chamfered to be fixed all round the rooms for receiving 
the plaster and fixing the skirting to, and also one 
wide of the same thickness round all door and window 
openings. The small housemaid’s closet on this floor 
to be formed with a li inch square panelled partition, 
and the door to correspond with the other described for 
this floor. 

The sashes and frames for the principal rooms on this 
floor, to be of the Venetian character, with the centre 
sashes of each window, double hung, and side sashes 
fixed. The frame to be deal cased, with oak sunk sills, | 
brass cased pullies, with 1^ inch ovolo sashes hung with 
cast metal weights, patent cord, &c., and the sashes and 
frames for dressing-room and stairs to be of a similar 
description and double hung. The finishing to all these ' 
windows to be as shown and described on Plate XXVI. 

The jamb lining for doors to be 1^ inch thick, beaded 
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and single rebated, and to have 1|- inch four-panel- 
square doors, properly hung with 2^ butt hinges. 

The skirting to be moulded 9 inches wide, and fixed 
in the manner shown at fig. 2, Plate XXVI. 

. Ground or Principal Floor, 

The floor to be 1^ inch yellow deal, straight jointed, 
splayed heading, joints edge-nailed, and mitred-borders 
to hearths. 

Grounds. 

Skirting grounds 2^ inches wide, by one inch thick, 
to be fixed all round the floors for receiving the plaster-, 
and fixing the skirting to the upper edge, to be ploughed, 
and all angles to be dovetailed together, as well as the 
ends secured in a similar manner to the vertical grounds 
of doors and windows — (see grounds to Venetian window) 
Plate XXVI. 

Entrance Hall. 

The door frames to be 4 inches by 8^ inches, rebated 
and beaded, with double rebated transom head, and to 
be tenoned into stone step. 

The doors to be 2^ inch, two panel bolection moulded 
on both sides, |th panels, and to be hung with 3 pair 
of 2^ butt hinges. 

The fan-light to be a two-inch lamb’s tongue moulded 
light and fixed above door, with grounds, linings, and 
architraves, corresponding with those shown and 
described for the floor on Plates XXVI. and XXVII. 
To put up with all the corresponding fittings, a pair of 

o 2 



Digitized by Googlc 




124 



JXTEUIOn. 



two-inch sash doors, with a suitable light above, to 
divide the entrance hall from passage and stairs. 

Also to provide and fix a two-inch sash door and 
partition to form the lobby, under water-closet, and 
divide the stairs from the garden or back entrance to 
this floor, with all suitable finishings, and according" to 
the one above described for dividing the hall from the 
stairs. The door frame from lobby to garden to be 
prepared for fan and side lights {as shown 07i elevation 
of back front), the external posts and head to be 3^ 
inches by 3 inches, and the two vertical posts, as well 
as transom head, to be 34 inches by 24 inches, to be 
beaded, rebated, and tenoned into step, in a similar 
manner to that described for the front entrance door, 
and to have a two-inch sash-door fan and side-lights, 
with 1:J- inch framed boxing shutters as high as the 
transom head, the grounds, linings, and other finish- 
ings, to be similar to those shown on Plate XXVI., and 
described for the Venetian window in the back parlour. 

Bay-windows, Front pai'lom's. 

These windows to be fitted-up and finished in the 
manner shown, and described on Plate XXVII., with 
deal cased frames, oak sunk sills, and the centre 
position to have brass cased pullies, patent cords, and 
cast metal weights, and prepared to receive the sashes, 
which are to be 2-inch lamb tongue moulding, the 
middle sashes double hung, and those of the sides 
fixed. The other portions are to be prepared and fixed 
in the manner shown on the before-named PlateXXVII., 
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for receiving metal, revolving shutters, and finished 
with the grounds, linings, soffit, skirting, architraves, 
as there shown and described. 

Back Barlour. 

The Venetian window in this room to be fitted up in 
the manner shown and described in Plate XXVI., fig. 
4 ; the middle sashes to be double hung, and the side 
lights fixed. To have 1 1 inch moulded shutters hung 
with brass, cased puUies, patent cord, and cast metal 
weights; and to have 1^ inch framed and moulded 
' back. The grounds, linings, architrave, &c., in a 
corresponding manner to those described and shown 
for the front parlour or dining room. 

Doors. 

To prepare and fix 1^ inch double rebated and beaded 
jamb lining to the grounds for the folding-doors be- 
tween the two parlours. The doors to be 1| inch double 
moulded, two panels in each door, and the grounds, 
architraves, &c., to be of the same description, and to 
correspond with those before described. The jamb- 
linings for the other doors to be of the same descrip- 
tion as before stated, and to have inch 4-panel doors 
moulded on both sides, with corresponding grounds and 
architraves. 

Skirting. 

All the skirting for this floor to be board wide and 
1-inch thick, and to be surmounted with a li inch 
rebated moulding. 
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Basement. 

Breakfast Room . — The floor to be inch yelloAv 
deal, straight joints and splayed headings, and mitred 
borders to hearth. The bay window to have sashes 
and frames similar to those described for dining room 
above, and to have sliding shutters similar to those 
shown and explained for the back parlour windows, 
with door skirting, lining, and all others of a cor- 
responding character. 

Kitchen. 

The floor to be 1^ inch deal, folding and mitred 
border to hearth. 

Sash Frames. 

The sash frames to be of a similar description to 
those already described for the upper flooi’, and to have 
inchovolo sashes, and 1^ inch square framed sliding 
or hung shutters with 1-inch grounds and moulding 
to break the joint and form architrave, as those 
described for the attic storey. 

Cellar Door. 

Under principal entrance and back entrance doors 
to have frame 3^ by 3 inches, beaded and single re- 
bated and tenoned into stone steps or sills, and to 
have a 1^ inch 4 panel bead and butt door. The 
back entrance door frame to be of similar scantling, 
but framed with a transom head for a fan light, 

and the door to this frame to be a inch sash 
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door with a lifting shutter ; and all other doors on 
this floor to be inch 4< panel square doors, with 
lining and flnishing as above stated for the attics. 

stairs. 

The stairs from baseinSnt to ground floor to have 1 i 
wrought yellow deal strings, with inch treads and 1 
inch risers blocked and bracketed and securely housed 
into the strings in the usual manner. 

The partitions forming the spandril framing, as well 
as those forming pantries and store closets, to be 1^^ 
inch square panel, and to have a 6 inch J skirting 
board, to correspond with others that are to run round 
the passage. 

Stairs from ground floor to chamber storey to be 
geometrical, with one circular string and quarter cir- 
cular on landing as shown on Plan, and to have Ij inch 
yellow deal treads, risers, carriage and string boards, 
with all requisite carriage furrings to soflSit, &c. The 
treads to have round and hollow nosings. The risers 
to mitre into the external string, which is to be dove- 
tailed to receive the ballusters and the return nosing ; 
the other end of both treads and risers to be housed 
and securely wedged into the external string ; a full 
scroll curtail step, with veneered riser and circular part 
to frame into external string, to be firmly fixed at the 
starting of the flight, and the succeeding step to be 
gradually carved until they join the straight flyers. 
(See Ground Plan, Plate V.) The whole flight to have 
f X I inch square ballusters dove-tailed into the end 
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of tread and string, and covered with the mitred 
nosing. One ornamental iron balluster, taped and to 
have nuts and screws complete, to be securely fixed in 
centre of scroll of curtail step, and No. 3 plain iron 
ballusters, corresponding with those of deal before 
described, to be fixed where* requisite on the flight, 
The whole to be surmounted with a inch moulded 
Spanish mahogany hand-rail, sunk to receive the bal- 
lusters and properly wreathed to well, and to have a 
corresponding mitred cap over curtail step. The same 
description of skirting as described for rooms of ground 
floor to be fixed all round hall and passage, and the 
same mouldings to continue up inside string of stairs : 
finding and applying all necessary joints, screws, and 
every other requisite to make the work complete. 

Water Closet. 

On quarter space . — The partition dividing stairs from 
water-closet to be a 2-inch framed and moulded sash 
partition with sash doors to correspond, prepared for 
receiving ground or stained glass, with the moulded 
skirting of stairs continued round on the stair side, 
and the whole to finish in accordance with the stairs. 

Inside . — The window-frame and sash to correspond 
with the one described for the ehamber storey. To fit 
up the seat and riser with ] i inch Honduras mahogany, 
the riser to be properly dished out to the form of pan, 
and to have a beaded box for handle. This seat to be 
covered with a framed and beaded skeleton for the flap 
to hang to, which is to be li inch selected mahogany. 
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liung with brass butts, and both frame and flap to have 
a projected moulded nosing ; ^ inch beaded skirting 6 
inches deep to be fixed round back and sides, as also 
on ground in front of riser. The whole to be fitted up 
with all necessary scantling, bearers, &c., for the sup- 
port of pan and apparatus, as well as the efficient 
support of the seat and riser, in the most approved 
manner. 

Also to fit up with l-iiicb Honduras mahogany an an- 
gular wash-board and closet, the closet underneath with 
a 1-inch square panel-door, hung to a beaded and suitable 
skeleton frame, with all suitable appendages for receiving 
basins and depositing towels, &c., and also to fix 
over chasm of soil, waste and supply-pipe, a 1-inch 
mahogany-framed skeleton-ground, rebated and beaded 
for a corresponding board, to be slightly screwed 
to the same for allowing easy access to the before- 
named pipe, a small moulding, to be fixed over ground, 
and plaster to break the joint ; and to fix on all other 
articles that may be required for the full completion of 
the closet. 



Kitchen Ofjicts. 

All the external door-frames to be 3^ x 3 in yellow 
deal, beaded and rebated, and tenoned into stone sills 
or steps. Those to servants’ water-closets, and to the 
lobby between kitchen and back kitchen to be framed 
with transom heads, and to have lights fixed 
therein. The whole of the external doors to be 
inch bead and butt, d panel doors framed flush on 

0 3 
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one side, and square panel on the other. All internal 
doors to be fitted up in the same manner as those 
described for the attic. The doors for coal-shoots to 
have a small inch x 2 inch frame rebated and beaded^ 
and 1-inch ledged doors. 

The sash-frames and sashes for kitchens to be of a 
similar description to those described for chamber- 
floors; and each window to have a pair of 1^ bead, 
bead and flush-panel shutters hung to the frame on the 
outside. 

The small window to pantries, marked n n on the 
basement plan, to have 2^x2 inch beaded and rebated 
frames, and a 1^ inch sack hung upon centres for 
ventilation. The servants^ water-closet, marked a on 
the same plan, are to have floor-joints 5x2 inches, and 
laid with li yellow deal. The seat and risers to be 
also of 1^ inch deal, properly fixed and blocked to pan, 
and dished out in a corresponding manner ; and a 
beaded box prepared for the pull ; a movable | beaded 
casing to be placed over pipes, with every article to 
make the work complete. 

PLASTERER. 

Attic. 

Lath, plaster, and set the ceilings and parti- 
tions, and also render, and set the walls of the 
same. 

Chamber Floor. 

To lath, plaster, float, and set the ceilings and 
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partitions, and render, float, and set the walls ; run 
a plain moulded cornice round the porch roonx^f this 
floor of 6 inches girth, and one round back room of 5 
inches girth. 

Ground Floor. 

Entrance and passage, lath, plaster, float, and set the 
ceilings ; the partitions to be lathed, floated, and set 
in stucco j and render, float, and set the \falls in 
stucco; and finish the whole for painting; and a 
plain moulded cornice of 5 inches girth to be run all 
round so far as the break for stair will admit. 

The front and back parlours to have their ceilings 
and partitions lathed, plastered, floated, and set, and to 
have a 10 -inch plain moulded cornice run round both 
rooms. 

Basement Floor. 

The ceilings of this floor to be lathed, plastered, 
floated, and set ; and the walls rendered, floated, and 
set ; the front room, or breakfast parlour, to have a 
plain moulded comice of 5 inches girth run all round. 

Stairs, 

The stairs from basement to ground floor and all 
other contiguous conveniences, not before alluded 
to, to be finished as the rooms of the attic floor. 
The next flight from ground floors to chamber floors, 
with the lobby and water-closet included. To finish in 
the manner described for the entrance halls, that is to 
say, the soffit of the stairs and ceilings to be lathed, 
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plastered, and set, and partitions to be lathed, plastered, 
floated^ and set with, stueeo ; and all the walls rendered, 
floated, and set in stueeo, and finished for painting. 
The stairs from chamber floors to attic to be finished in 
a corresponding manner to that already described for 
the chamber floor. All the ceiling and soffits to be 
twice lime-whitened. 

* 

Kitchen Offices. 

To lath, plaster, and set all the ceilings, and to render 
and set the walls. 

The ceiling and walls of these buildings to be twice 
lime-whitened. 

Outside Work. 

The tops of chimneys to be stuccoed in cement all 
round, with fillet moulding and blocking, as shown on 
front elevation, Plate IX. 

The soffit of the eaves of principal building, to have 
a sinking between each bracket to form a panel, as 
shown on section fig. 1, Plate XXI., and to be lathed, 
plastered, and set, the portion round flank and back to 
be finished plain. The string-course and frieze to be 
finished in stucco, with Atkinson’s cement, and in the 
manner shown and described on the same Plate. 

The entrance porches and bay-windows to be finished 
in stucco as shown and described on Plates XXII. and 
XXIII., with cornice, piers, pilasters, spandrils, &c., all 
complete. The whole of principal front from basement 
to ground floor, line to be stuccoed with cement> and 
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have returned reveals, sides of steps to entrance hall, 
and party wall of area with sunk joints, as shown on 
Plate XXII. 

MASON. 

Attics. 

To put to each fire-place in attic a hearth and back 
hearth of 3 inches Yorkshire stone, and to each opening 
jambs and head 5 inches wide and I inch thick, with a 
shelf of the same dimensions, properly cramped and 
fixed together. 

Chamber Floor. 

To provide and fix on this floor No. 4 marble chimney 
piece, with back-hearths, slabs, and shelves complete, 
to the value of 40s. each. 

Ground Floor. 

Provide and fix on this floor No. 4 marble chimney 
pieces, with back-hearth, slabs, and mantel complete, 
to the value of £3 each. 

Basement Storey. 

f 

To provide and fix in the breakfast-room No. I 
marble chimney piece, with back hearth, slab, and 
mantel complete, to the value of £2 I Os. 

Kitchens. 

To fix complete, rubbed York chimneys, with mantels 
and hearths complete, to the value of £2 each, and to 
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the back kitchen chimney pieces of the same descrip- 
tion of stone to the value of 30s. each. 

To pave the lobby leading from kitchen to back 
kitchen, and the whole of the kitchen offices, as well 
as the front and back areas, with tooled York 
paving. 

FURNISHING IRONMONGER. 

Attic Floor. 

To provide and deliver for dormer lights on this floor 
No. 8, f-inch pivots, with side-plates, patent cord and 
pulleys for opening and closing the lights, as also No. 4 
barrel 4-in. bolts, and requisite staples for fastening the 
same, with all necessary screws, nails, &c. Also to 
deliver No. 4, 6-inch iron-rim locks, with box staples, 
keys, and brass furniture, with all necessary screws 
and nails complete for the doors to these rooms. 

Chamber Floor. 

To provide and deliver all the brass cased pulleys, 
patent cord, cast metals, weights, &c., shown on the 
drawings, and described in the joiner’s work for this 
floor, as well as 2-inch spring-fastenings to each sash. 

To provide No. 16 pair of butt-hinges, with all 
necessary screws, &c., as well as No. 4, 6-inch morticed 
locks, with brass furniture complete, for the principal 
doors; No. 2, 4-inch brass spring and bolt latches for 
dressing rooms, and No. 2, 4-inch iron closet locks, 
with all requisite striking plates and furniture com- 
plete. 



Digitized by Google 




FASTENINGS, ETC. 135 

Water-Closet. 

To provide the brass cased pulleys, cords, weights, 
fastenings, &c., for this window, as before described, as 
well as one pair of 2^ butt-hinges for door, and a 4-^ 
brass spring and bolt latch with furniture complete for 
door. 

Ground Floor. 

To provide the brass cased pulleys, patent cord, 
weights, fastenings, &c., as before described for the 
sashes, as also a set of a similar description for shutters 
of back-parlour, and to provide and fix to the bay- 
M'indow of this floor the metal revolving sliutter shown 
on Plate XXVII., with all requisite machinery for their 
efficient action, as well as the necessary furnishing. 

To provide for entrance doors to hall No. 4 pair of 
4-inch, butt-hinges, with all necessary screws, &c., and 
a best 10-inch draw-back mounted lock, with staple 
and all necessary furniture complete; as also a 12 -inch 
door-chain, with brass knobs and asp complete, and two 
10 -inch barrel bolts, with staples and plates complete 
for top and bottom of door. The back entrance doors 
to have hinges,, lock, bolts, and chain of a similar de- 
scription; the shutters to have 18-inch bow-latch 
shutter-bars complete, with every necessary, &c., and to 
provide for doors dividing lobby from stairs, a 3-inch 
brass spring bolt latch. 

To provide for shutters in back-parlour No. 4, 1-inch 
brass flush rings, with No. 2 brass clips for fastenings. 
To provide for doors not before alluded to on this floor 
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INTEEIOB. FITTINGS. 



No. 8 pair of 3-incli butt-hinges, with all necessary 
screws, &c., and for folding doors No. 4, 12-inch brass 
flush-bolts, with all necessaries, &c., as also to provide 
No. 6, inch mortice locks, with brass striking plates and 
furniture complete. 



Breakfast Room. 

To provide for the sashes brass cased pulleys, patent 
cords, and fastenings, as described above for back- 
parlour ; but the shutter will require 3 pair of brass 
cased pulleys with weights, fastenings, and cords com- 
plete ; the door of this room to be provided with a 6-inch 
mortice lockj and brass furniture complete. 

To provide for kitchen window and shutters the same 
number of brass cased pulleys, cords, and fastenings, as 
before described for the back-parlour. 

To provide for the six back-entrance doors 9-inch iron 
spring-stock locks with staples complete. No. 6, 10-inch 
door chains, and No. 12, 16-inch barrel-bolts and staples 
all complete, as also No. 6, 6-inch iron rim stock locks 
with box-staples complete for the other doors, and to 
provide No. 24 pair of 3-inch butt-hinges, as well as 
No. 8 pair of 2^ ditto, with all necessary auxiliaries, &c. 

To provide one ornamental cast-iron balluster, 1^ 
diameter, 3 feet 0 inches long, tapped at one end, with 
nut and plates complete for curtail step, aud three 
other, I by f , two feet 5 inches long. 

It is to be distinctly understood that the furnishing 
ironmonger is to deliver .all articles here expressed, and 
all others that may be requisite for the due execution of 
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the work into the possession of the joiner, ■who ■will 
apply and fix the same in their relative positions, pro- 
viding and delivering as may be required glue, brads, 
nails, screws, and materials generally supplied by the 
ironmonger. 



BELL-HANGER. 

To provide and hang bells with all proper springs, 
cranks, wires, &c., of the size required, and in the 
position when and where may be hereafter direeted, to 
the value of £10. 



PLUMBER. 

To line the cisterns in roof of principal building, as 
well as the four smaller ones described for supply 
of water-eloset and kitchen offices, with six pounds 
milled lead, in the most efficient and workman-like 
manner, and to lay on from principal main to the large 
cistern in each house a 1 ^ lead main supply-pipe, with 
a 6-iuch ball-cock properly applied at the cistern end, 
with a standing waste of the same calibre to be 
taken down and connected with principal drains. 
The house-service, to be 1-inch calibre, to be taken into 
small cisterns over water-elosets, and from thence 
into cistern in roof of kitchen offices; each of the 
smaller cisterns to be furnished with a suitable ball- 
cock, standing waste and service with rose-tops, and 
every other requisite article. The water-closets to be 
fitted up with Beetson^s patent valve closets, withWamer’s 
registered valves and patent regulators fitted up 
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PLUMBING. 



complete, aud to have a 5 -inch soil-pipe connected and 
continued perfectly sound into principal drain ; and to 
complete the closet appai’atus Avith aU necessary bends, 
valves, traps, &c., to render them efficient and complete in 
all their actions, the service-pipes to be brought from the 
small cistern above, as well as two f-inch service-pipes 
to supply the water to the w’ashing-basins in comer ; to 
provide and fix No. 2, lO-inch wash-basins, and fix to 
the f pipes suitable cocks, and to the basins a stop 
valve, witli chain and Avaste pipe complete, into prin- 
cipal drain. 

To proAude and fix to each house one of Warner’s 
vibrating lift and force pumps, Avith all necessary pipe, 
bosses, and fastenings for supplying the filtered rain 
water into the cisterns situate in roof over kitchen 
offices, &c., and bring from the said cisterns two 1-inch 
service pipes to sinks in Avashhouse, with all proper 
taps, &c., as well as the Avaste pipes from cisterns, and 
all other articles that are requisite to make the supply of 
water complete ; to provide and fit up in servants’ 
privies tAvo single-valve-pan Avater-closets, with flush- 
ing apparatus, aud pipes of 1-inch calibre for Avater 
brought from cisterns in roofs, with necessary bends, 
traps, joints, &c., for carrying soil into principal drmn. 

The plumber to furnish and provide the water-closets 
as described, with all necessary traps, syphons, bends, 
pipes, lead, solder, joints, taps, cocks, bosses, roses, and 
every other article that is necessary for the full com- 
pletion of his work. 
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GLAZIER. 

To glaze the windows in attics with good seconds 
Newcastle glass, properly heded and back puttied, and 
the window in chamber-floor and water-closet with good 
crown glass, which is to be well beded, braded, and back 
puttied. 

Ground Floor. , 

All the sashes on this floor to be glazed wit^20-ounce 
crown glass. 

Basement Floor. 

The bay-window in breakfast-room to be glazed with 
20-ounce glass, and all the other windows to be with 
the best Newcastle seconds glass. 

PAINTER. 

To knot, prime, and paint in three oils all the outside 
wood and iron work, and to flat any of the inside w'ork 
when and where directed, and to finish the other in any 
colour that may be hereafter decided on. 

PAPER-HANGER. 

To prepare and hang {except the hall pashage, stair- 
case, water-closet, and landing, which are to be painted) 
the whole of the chamber floor with paper hereafter 
to be chosen, to the amount of Is. Qd. a piece, and 
the front and back parlour on the gi'ound floor, and the 
breakfast room on the basement floor, with paper to 
the amount of 2s. 6d. per piece, hanging and bordering 
included. 
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GENERAL CONDITIONS. 



General Conditions. 

It is to be distinctly understood that the party or 
parties contracting for the erection of the buildings 
herewith described, are to provide and deliver on the 
premises, all the materials, the best of their respective 
qualities, also to provide and furnish all necessary plant, 
scaffolding, labour, and all other articles that are re- 
quisite fo^ the full completion and finishing of the work, 
according with the accompanying drawings and this 
specification ; and if anything should be shown in the 
drawings and not herein specified, or anything herein 
specified that is not shown on the drawings, the same 
to be executed as if fully shown and explained in both ; 
and if any alteration from the drawings or this specifica- 
tion should take place during the progress of the works, 
such alteration not to make the contract or estimate 
null and void, but the expense of such deviation to be 
added to, or deducted from {as the case may be), such 
estimate. 

It is requested that the amount for each particular 
trade, with a tariff of prices upon which such estimate 
is founded, shall accompany each tender. 
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Quantities of the various Matenals, and the Excavation 
necessary, for the erection of two Houses proposed to 
be built on a plot of ground situate 

according to the various drawings [numbered from 1 to 
17 inclusive) and specifications made for that purpose. 



PRINCIPAL BUILDING— CARCASS. 



EXCAVATOR. 



Cube 






mm 


■i 


' yards. 


* 


£ 


H 




573 


To be exc.avated and carted away . 

Levelling, filling-in, pugging, ramming, and 
carting away earth, rubbish, &c. . . . 




1 


1 



BRICKLAYER. 



IlodM. 


Super. 


Run. 




£ 


at 

$. 


d. 


28 


G4 


200 

200 

... 


Of 6-inch glazed socket-pipes, 
with requisite bends . 

Of 4-inch ditto , . . ; 

No. 8 15-inch gully traps 
No. 4 6-inch syphons . . 

Of reduced or standard brick- 
work .... 

Of rubbed malm arches . . 
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CARPENTER. 



Cube 

feet. 


Super. 


Run. 




£ 


at 

8 . 


d. 


25 

925 






Of English oak, for sleepers . 

184 loads of Riga timber, 
framed in floors, partitions, 
roof, cisterns, &c., according 
to drawings and specifica- 
tion* .... 









* It perhaps is necessary to observe that this calculation embraces the net 
quantity of timber required for the erection of the carcass of the buildings, exclu- 
sive of any other .article. 



SMITH AND IRONFOUNDER, 



Weight. 






£ 


at 

8, 


1140 
160 
110 
lOSO 
187 
26 
• 56 


Hoop-iron bond . 

Chimney bars .... 
Clips and straps for partitions 
For tension rods, &c. 

For clips and straps to roof . 
For bolts, &c. 

Ties to cistern, &c. 


• 






2759 lbs. = 24 cwt. 71 lbs. 









Exclusive of all spikes, holdfasts, nails, screws, 
and every other article requisite for the sound 
fixing of the above-named works, which are 
to he calculated in the estimate. 



PLUMBER. 




Of 6-lb. lead, for flashings, &c. 

Ditto, to dormer lights 
5-lb. ditto, to sides of ditto . 

G-lb. flashings to lights aud chimney, Ac. 
ditto to cisterns 



6143 lbs. = 45 cwt. 3 lbs. weight of milled lead, exclu- 
sive of any other article. 



at 

>. 
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MASON. 



Cube. 


Super. 


Run. 




£ 


at 

s. 


d. 


60 

j 100 

1 

i 

j 

i 60 


70 

30 

36 


50 

36 

60 

75 

71 


Of tooled steps for doors . 

No. 8 15-inch gulley-stones, 
properly dished, and five 
holes in each . . . . 

Of 5 -inch York landing for 
rain-water tank . 

Of tooled York, for trimmers 
of floors, and heads, and 
sills of partitions, &c. . . 

Of 12-inch X 3-inch throated 
coping, for area walls, &c. . 
Of stone core for cornice, 1 ft. 

4 in. wide, 4 in. thick 
Of dished and throated window- 
sills 

Of 6-inch rubbed York landing, 
for entrance porches . 

No. 20 tooled and rubbed York 
steps, for entrance doors . . 

Of 7-inch tooled landing . 

Of 2J-inch tooled treads, 13 in. 
wide, and 

Ditto, for riser, 7 in. wide, for 
, steps from back entrance of 
ground-floor to garden . . 









SLATER. 



Square. 




£ 


at 


d. 


to 


Of Duchess slating, with all cuttings and 
pointings complete ..... 
No. 12 slate cantilevers or brackets, for 
principal elevation — (Seo details of roof, 

riuto 21) 

No. 1 sawn slate filter, as shown and described 
on Plate 14, with all necessary bolts, nuts, 
screws, rods, perforated plates, Ac., com- 
plete ....... 
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ZINC WORKER, 



Super. 


Run. 




£ 


at 

A. 


a. 




168 

210 

80 


Of 6-inch gutter, worked and fixed as 
shown on details of roof, Plate 21 . 

No. 6 octagon heads, with shoes, &c., 

complete 

Of 4-inch piping, for down-comers, 
fixed complete .... 

Of 3-inch ditto, for ditto of entrance- 
porches and bay windows . . . 









Quantities of the various Materials requisite fm' finishing 
and completing the Carcasses of two Houses, before 



calculated for. 

JOINER’S WORK. 



Feet 

Super. 


Feet 

Run. 


No. 


• 

FLOORS. 


£ 


at 


-d 


1304 

3120 




... 


Or 13 square 4 feet of IJ-iuch 
white floor-boards, laid fold- 
ing in attic and part of 
basement stories 
Or 31 square 20 feet yellow 
deal floor-boards, laid with 
a straight joint and splayed 
headings, for chamber, 
ground- floor, and part of 
basement stories . . . 














0R0U5D3, 








106 


120 

250 


... 


Of J-inch grounds 2-inch wide, 
faced and chamfered, for 
attic .... 

Of 1-inch ditto, for chamber 

floor 

Of 1-inch splayed framed 
ground, 3J-inch wide, for 
chamber floors . 
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JOINERS’ WORK continued. 



Feet 

Super. 


Feet 

Hun. 


No. 




£ 


.it 

f. 


d. 


1G4 


330 


... 


Of 1-inch X 24 -inch ploughed 
skirting grounds, for ground 
floor ..... 

Of 1-inch ploughed and framed, 
and 5 inches wide, for door 
and windows (sec plate 26) 






1 

1 

i 








SASHES AND FRAMES. 








54 






Of champiiered and rebated 
lights, with frames and 
finishings made complete 
according to the specifica- 
tion 






1 

1 








VENETIAN ^YINI>OWS — 
CHAMBER FLOOR. 








120 

120 

52 




... 


To front and back windows, 
with frames 14 -inch, oval 
sashes, lining, and all finish- 
ing complete, as shown on 
• the drawings and described 
in the specification 
Ditto for back-parlom’ and 
kitchen windows, with 

sashes, frames, suspended 
shutters, and all finishings 
complete . . . . 

Of small frame.s, sashes, and 
finishings complete, for small 
windows, &c. 














BAY vriNBOWS. 








390 

S90 






Of frames, sashes, lining, 
soffeet, and all other finish- 
ings complete, except the 
metal shutters . . . 

With suspended shutters and 
finishings complete, for 
breakfast-room (sec, for the 
finishings of these windows, 
plates 26 and 27, and speci- 
fication) .... 






j 

i 

! 

1 

j 



u 
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JOINERS’ WORK cmtiuMd. 



Feet 

Kun. 



No. 



JAMB-LINIKCS. 




60 



06 



Of 1-inch beaded linings, with 
stops braided on, for attic 
and part of basement story 
Of 1-inch beaded and single 
rebated ditto ditto. . . 

Of Ij-inch beaded and double 
rebated ditto ditto 

DOOB-FKAMES, DOORS, AND 
FINISBIROB. 



at 



1. I d. 



I 



75 

so 

88 

D5 

26 

40 

40 



Of 1^-inch two-panel square 
doors, for attics and part of 
basement . . . . 

Of ditto four-panel square 
doors, for ground-floor and 
part of basement 
Of IJ-inch four-panel, moulded 
on both sides, fur ground- 
floor and breakfast-room 
For entrance-hall door- frames, 
transom-head, ian-light, 
doors, and finishings, all 
complete (see specification) 
For back or garden entrance, 
door-frame, sash-door, side- 
lights, fan-lights, boxing 
shutters, and all other finish- 
ings complete 

Of door frame, with IJ inch 
four-bead and butt complete, 
for cellar . . . . 

Frame, with transom-head 
light arid 14 -inch sash door, 
lifting shutters, and all 
other finishings complete 



I 



29 




framed fariitions, with j 

DOORS, COMPLETE. j 

Of IJ-inch square panel, in- | 
eluding 6 two-panel Ij-inch ' 
doors complete, for store- | 
closet and pantries . . ! 

Ditto, sash-partition and doors, j 
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JOINERS’ WORK cimtinued. 



■ Feet 

^ Super. 


Feet 

Huu. 


No. 




. 

; 130 




... 


to divide stairs from lobby of 
garden entrance . 

Of 1 pinch sash partition, to di- 


160 






vide stairs from water-closet 
SKIRTINQS. 

Of f-inch skirting, six inches 


220 






wide, for attic and part of 
basement floors . 

Of 1-inch ditto moulded, for 


270 






chamber floors 

Of 1-inch rebated ditto, for 




210 




ground- floor and breakfast- 
room .... 

ICOULDINOS. 

Of IJ-iDch, to form architrave 




3S0 




over grounds, and pilaster in 
attic story . . . . 

Of 2-iuch, for chamber floor 




280 


... 


•Of Spinch, for ground-floors 




120 


... 


and breakfast-room 
Of 1 pinch, for basement 


112 






WATER-CLOSET. 

Of mahogany seat and riser, 


32 






dished to basin and handles 
Ditto mahogany-framed top. 


25 






with moulded nosing, lining 
complete, and finished with 
skirting all round . 

Of maliogany wash-stand, with 


7 






closet and shelves, &c., un- 
derneath .... 
Of mahogany doors to ditto 




3 


... 


Feet run of pinch skirting, 


8 






six inches wide . 

Of rebated and beaded raaho- 








gany box, to cover service 
and supply pipes . . . 

(See specification for these 
privies.) 
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JOINERS’ WORK continiud. 



Feet 
1 Su))er. 


Feet 

Run. 


No. 


0 


£ 


at 

8. 


d. 


i 

j SO 

40 
to 40 

i 

936 

i 

! 

136 


32 


••* 

1 

... 


STAIKS FROM KITCHEN TO 
OROOND-FLOOB. 

Of 1^-lncli treads, properly 
blocked .... 

Of 1-incb risers . . . 

Of IJ-inch string boards with 
bracket housings and carriage 
complete .... 

GEOMETRICAL CIRCOLAR WELL- 
STAIRS, FROM OROCKD TO 
CHAMBER FLOOR. 

Of 14 -inch yellow deal treads, 
risers, strings, and carriage ; 
the risers mitred into external 
string, and treads moulded 
and mitred to return nosings, 
and the whole completed as 
shown on and described in 
specification 

Blocked and veneered curtail 
step, with return to join 
external string . . . 

Of 24 -inch sunk mahogany 
moulded hand-rail, wreathed 
to circular well, as well as 
to curtail step, and to be 
mitred into a hand-work 
mahogany cap, with all bal- 
lusters complete to cham- 
ber landing, comprising the 
fixing of one ornamental bal- 
luster to curtail, and three 
plain ones on the flight 

STAIRS FROM CHAMBER-FLOOR 
TO ATTIC-FLOOR. 

Of treads, risers, strings, and 
carriage complete . _ . . 

[See plan and specification.) 
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PLASTERERS’ WORK. 



Superficial 




Yards. 


Feet. 


Run. 




1018 


... 


... 


Of lath, plaster, float and set 
to ceilings and partitions 


CO 


... 


240 

188 

236 


Of render, float and set on walls 
Of comice, 10-inch girth 
Of ditto, 6-inch ditto , . 

Of ditto, 5-inch ditto 

STAins. 


C5 


... • 


... 


Of lath, plaster, and stucco, to 
hall, passage, and stairs 


70 


... 


... 


Of render, set and float in 
stucco, on walls, &c. . 


, 59G 




50 


Of lime whitening , . . 

OTJTSIDB WORK, 
ly ATKINSON CEMENT, 

Of cornice, 5* inch girth, &c. . 






50 


Of ditto, 3-inch fillet, for 
chimney-top 




200 


... 


Of string-conrse, freize, avolo 
moulchng, and sunk soifeet, 
under eaves of front eleva- 
tion ..... 












10 


Of sunk dentules, to front ele- 
vation .... 




320 




Of plain lathed and trowelled 
sofifeet, under eaves of sides 
and back elevation . . 

PORCJIES. 


4 






Of lath and float, to ceilings . 




4f> 




Of cornice, on brickwork . 




42 

12 

... 




To caps and bases of pilasters 
To bases of ditto . 


20 




Of render, float, and jointed to 
spandrils of steps . . . 


9 


r - 


• * 


Ditto, champhered and worked 
to steps (see plate 23) . 

BAT WINDOWS. 


3 






With sunk joints to jambs . . 


60 


• • • 


... 


Plain work to top . 




50 


... 


Of comice . . . . 


34 


... 


... 


To front, rendered, floated, and 
sunk-jointed 


47 


... 


"44 


Ditto, to area walls . . . 

Of 6-inch string-course . 
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MASOX. 



Feet 1 
Super, i 


No. 




£ 


at 

*• 


<f. 


10 j 




Of l-inch rubbed York stone, fur 












chimney-pieces in attic . . . 








1 


4 


Chimney-pieces for chamber-floors 










4 


Ditto ditto for ground- floors 










o 


Ditto ditto for basement-floors . 








397 




Of 24 tooled York, for paving to areas 








1 




and cellars, including steps 









FURNISHINQ IRON5IOKGER. 





i 


at 


So 


ATTIC-FLOOE. 


£ 


9. 


d. 


8 


|-inch pivots, with patent cords, complete . 








8 


pair of brass-case<l pulleys ... . . 








24 


yards of patent sash-cord ..... 








16 


metal sash-weights . . . . . . 








8 


2-inch spring sash-fastenings .... 








16 


pair of 24 butt hinge . . . . . . 








2 


4 -inch leaf spring latches ..... 








2 


4-inch iron closet locks . . . . . . 








4 


6-inch mortice-locks, with furniture, complete 










WATER-CLOSET. 








4 


pair of 24 butts ....... 








2 


4 4 -inch brass spring latches, complete 










GROUMD-FLOOR. 








12 


brass-cased pulleys ...... 








30 


yards patent cord ...... 








12 


metal weights ....... 








4 


2-inch brass fastenings ..... 










revolving shutters, with all requisite finishing, to 










be estimated at so much each. 










ENTRANCE-HALL AND BACK ENTRANCE. 








8 


pair of 4-inch butt hinges . . ... 








4 


best 10-inch draw-back mounted spring-locks 








4 


12-inch door-chains, brass-mounted, with asp, and 










all complete ........ 








4 


10-inch barrel bolts ...... 








4 


18-inch bow-latch shutter-bolts . . . . 








4 


3-inch brass spring-locks ..... 
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FURNISHING IRONMONGER continued. 





1 


at 


No. 


SHUTTERS IN PARLOUR. 


£ 


B. 


d. 


4 


1 -inch brass flush-rings ..... 








4 


brass clips for fastenings, with requisite pins 








8 


pair of 3-inch butt hinges ..... 








4 


3-ineh flush bolts ...... 








6 


6-inch mortice locks, with furniture, complete 










BASEHBNT-STORT. 








10 


pair of brass-cased pulleys . . . . . 








; 30 


yards patent cord .. 








. 20 


metal weights ....... 








i 2 


6-inch mortice locks ...... 








; 6 


9-inch iron-rim locks, with furniture, complete . 








12 


10-iuch barrel bolts, complete .... 








6 


6-inch iron-rim locks, ditto ..... 








24 


pair of 3 -inch butt hinges ..... 








8 


pair of 2 J -inch ditto ... . . . 








1 


ornamental cast baluster ..... 








3 


plain ditto ditto, 2 ft. 6 in. high, J in. x in. 









BELL-HANGER. {See specification.) 



PLUMBER. 



Feet 






at 




Run. 




£ 


B. 


(f. 


300 


Of 1 J-inch service-pipe to principal cistern, with 










fittings-up, complete .... 








140 


Ditto of waste into water-closet . . . 








100 


Ditto to water-closet cistern and kitchen 
To fit up, complete, two of Warner’s patent 
water-closets, (see specification), and two 
single- valve closets, for secondary closets, in 






1 




yard ........ 








50 


Of 1-inch service-pipe to the same. 






t 

1 
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Plate V. 
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QROUND FLOOR PLANS 
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Platb VI. 



PLANS OE CHAMBER FLOOR. 




TJJ-UJ 



SCALE or FEfiT 
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Flatx VII. 



P LA N OF 



ATTICS. 




y I I I I Y I i-mA 



scAuc or re£T, 






xxx 
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Puts IX. 













eCALC . OF FAS.T. 
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Plate X. 



BACK ELEVATION. 
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CHAPTER VI. 

■ — ♦ — 

INSTRUMENTS. 

Having in. Chapter V. endeavoured to explain the 
construction of such instruments as are used for the 
purpose of drawing lines, whether straight or curved, 
and hence producing geometrical figures, we will now 
proceed to explain the best form of protractors which 
are essential for laying down angles. 

Protractors. 

The edge of the semicircular is divided into 180 
degrees, and subdivided to half degrees, or 30 minutes, 
and numbered for the convenience of plotting. Round 
the edge is carried a vernier, which subdivides the prin- 
cipal divisions into single minutes. The vernier is at- 
tached to an arm, forming a radius to the semicircle, 
which is extended beyond the circumference, and has 
on the extended part a fiducial edge, on which the 
angular line is to be drawn. 

The centre of the instrument, Avhich is visible 
from above, by the centre upon which the vernier 
radius moves, is a ring placed concentric with the 
centre. To use this instrument, it is only necessary 
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to set the vernier to the given angle, then place the 
protractors so that the fiducial edge may in every part 
exactly coincide with the line already given, and the 
centre with the given angular point. A line then being 
drawn along the fiducial edge will be the direction of 
the line forming the angle required ; and upon moving 
the protractor, such line ma}'^ be produced and connected 
with the angular point. In adjusting the fiducial edge 
upon the given line, so that the centre may exactly 
coincide with the given angular point, there is a certain 
degree of practical difficulty (we are now alluding to 
whenever great accuracy is aimed at). 

It is not, therefore, essential, in setting the instru- 
ment, to have any regard to the given angular point, 
but only to set the edge nicely upon the given line ; 
then, with a needle point, make three punctures 
in the paper, one near the extreme point, a second 
at the circumference of the arc, and the third as 
nearly as possible at the centre. The protractor may 
then be removed; and if all has been accurately per- 
formed, these three points will be in one straight line, 
which may be transferred to pass through the given 
angular point by straight edge or ruler. 

The Circular Protractor. 

* Is a complete circle, connected in its centre by four 
radii. Like the instrument last described, the centre is 
left open, and surrounded by a concentric ring or collar, 
which carries two radial bars. To the extremity (rf one 
bar is a pinion, working in a toothed rack, quite round 
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the outer circumference of the protractor. To the 
opposite extremity of the other bar is fixed a vernier, 
which subdivides the primary divisions on the pro- 
tractor to single minutes,* and, by estimation, to 30 
seconds. This vernier, as may readily be understood, 
is carried round the protractor by turning the pinion. 
Upon each radial bar is placed a branch, carrying at 
their extremities a fine steel pricker, whose points are 
kept above the surface of the papers by springs placed 
under their supports, which give way when the branches 
are pressed downwards, and allow the points to make 
the necessary punctures in the paper. The branches 
are attached to the bars with a joint, which admits of 
being folded backwards over the instrument when not 
in use, and for packing in its case. 

The centre of the instrument is represented by the 
intersection of two lines, drawn at right angles to each 
other on a piece of glass, which enables the person 
using it to place it so that the centre, or intersection of 
the cross lines, may coincide with any given point on 
the plane. If the instrument is in correct order, a 
line, conneeting the fine pricking points with each 
other, would pass through the centre of the instrument, 
as denoted by the before-mentioned intersection of the 
cross lines upon the glass, which, it may be observed, 
are drawn so nearly level with the under surface 
of the instrument, as to do away with any serious 
amount of parallax when setting the instrument over 
a point from which any angular lines are intended to 
be drawn. • 
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In using this instrument, the vernier should first be 
set to —zero {or the division marked 360), on the 
divided limb, and then placed on the paper, so that 
the two fine steel points may be on the given line 
{from whence othcrt' and angular lines are to be 
drawn), and the centre of the instrument coincides 
with the given angular point on such line. This done, 
press the protractor gently down, which will fix it in 
position by means of very fine points on the under 
sides. It is now ready to lay off the given angle, or any 
number of angles that may be required, which is done 
by turning the pinion till the opposite vernier reaches 
the required angle. Then press down the branches, 
which will cause the points to make punctures in 
the paper on opposite sides of the circle; which 
being afterwards connected, the line will pass through ^ 
the given angular point, if the instrument was first 
correctly set. In this manner, at one setting of the 
instrument a great number of angles may be laid from 
the same point. 

As described for the last instrument, it is not essen- 
tial that the centre be over the given point when ap- 
plied to the given line, provided the pricking points 
exffttly fall upon the line ; for an ima^nary line, eon- 
necting the pricking points in this instrument, corre- 
spond with the line on the diameter of the protraetor 
last described. Sometimes, instead of a rack and 
pinion motion, a third radial arm is attached to the 
centre at right angles to the other two, upon which is 
fixed a «lamp and tangent screw, by which the vernier 
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is not only fixed in position upon the circular limb of 
the instrument, but by the tangent, or slow motion 
screw, it may be set to the required angle with the 
greatest accuracy. 

Plain, Circular, and Semicircular Protractors. 

Other and very useful protractors are made, con- 
sisting of a circle or semicircle, without verniers, slow- 
raotion screws, or any other appendages, having simply 
a fiducial circular edge, nicely divided to degrees and 
half-degrees, or more minute subdivisions, if the instru- 
ment is sufficiently large to admit of them. A very 
useful instrument of this kind has a diameter of six 
inches, and will be found sufficiently accurate for most 
ordinary purposes, and not above one-third of the cost 
of the above-named instrument, which, however, must 
be resorted to when the utmost attainable accuracy is 
required. 

The Plain Scale. 

This instrument is usually made of ivory, 6 inches 
long, and inches broad; it has on it two diagonal 
scales, one half the size of the other, on the same 
plane or face of the instrument, which, for distinction 
sake, we will call the upper side. These diagonal 
scales consist of eleven parallel lines, drawn equi- 
distant from each other, and divided by vertical lines 
into equal parts of an inch long, and numbered from 
right to left — 1 , 2, 3, &c. The top and bottom lines 
of the extreme half-inch space to the right is sub- 
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divided into ten equal parts by diagonal lines drawn 
from the tenth below to the ninth above, from the 
ninth below to the eighth above, from the eighth 
below to the seventh above, &c., till from the first 
below to the nothing above, so that by these means the 
half-inch space is subdivided into 100 equal parts. 
Thus, if each of the first divisions of the half-inch spaces 
be considered to represent unity, each of the first 
divisions will express -iV of 1, and each of the subdi- 
visions taken on the diagonal lines, counting from the 
top downwards, will express ^ of the last subdivisions, 
of the half-inch spaces (or piimary divisions). If 
each of the half-inch spaces (or primary divisions) be 
considered as representing 10, then each of the first 
subdivisions will express 1 (or unity), and each of the 
second tV unity. Again, if each of the primary 
divisions (or half-inch spaces) be considered to represent 
100, then each of the first subdivisions will express 10, 
and each of the' second subdivisions 1, or unity, 
&c., &c. 

The method of taking distances from the scale may 
be thus shown : — Suppose the distance to be 847 on the 
diagonal, lined, joined to the 4th subdivision on the top 
line, count 7 downwards, reckoning the distance of each 
parallel as 1 ; there set one point of the compasses, 
and extend the other till it falls on the intersec- 
tion of the third primary division with the same 
parallel in which the other point of the compasses 
rests, and their opening will then express a line of 
3 17, 34‘7, or 3‘47, according as we may have con- 
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sidered the primary divisions to represent 100, 10, or 
unity. 

The smaller diagonal scale is formed by dividing the 
half-inch space into two, and the further or left-hand 
quarter of an inch space is then diagonally divided as 
above described. 

On the same or upper face of the instrument, a pro- 
tractor is formed round its edges, and after what has 
been stated upon that instrument, nothing more than 
the mention of it is requisite in this place. On the 
under surface of the instrument a variety of scales are 
engraved, among which are the following : — 



Line of Chords 


marked 


CorC 


,, Rhombs 


if 


E H. 


,, Tangents 


)f 


T A. 


,, Sines 


if 


SI. 


,, Secants 


if 


SEC. 


,, Longitudes 


if 


LON. 


, , Latitudes 


if 


LA. 


,, Inclination of ) 
Meridians | 


if 


I M. 


, , Hours 


if 


H 0. 



Besides scales having the following number of equal 
divisions to the inch : — 30, 35,#5, 50, and 60. 

The line of chords serves either to set off an angle 
from a given point to any line, or to measure the quan- 
tity of any angle already laid down. The first is done 
by opening the compasses to the extent of 60 degrees 
upon the line of chords (which is always equal to the 
radius, the circle of projection), and setting one foot 
upon the angular point ; with that extent describe an 
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arc ; then taking the angular quantity from the same 
chord line, set it off from the given line upon the arc 
described ; a right line connecting the given point with 
that upon the arc will form the angle required. To 
measure an angle already laid down, describe as before 
an arc of 60 degrees ; and then taking the extent 
with a pair of compasses between the lines which form 
the angle upon the said arc, the opening measured upon 
the same line of chords will denote the dimensions of 
the angle. 

The line of rhombs serves to lay down or measure on 
a chart the angle of a ship’s course in navigation. 

The lines of tangents, sines, and secants, are used in 
the stereographical and orthographical projection of the 
sphere. ' 

The line of longitudes, with the help of the line of 
chords, will show how many miles are contained in a 
degree of longitude at any latitude. Thus, with a pair 
of compasses take from the line of chords the number 
of degrees of the given latitude, and apply the opening 
of the compasses to the line of longitude, placing one 
point of the compasses on the last division, marked 60 
on the longitudes, the olher point will note upon the 
same line the number of miles in one degree of longi- 
tude at the given latitude. For example, if the given 
latitude be 60 degrees, take 60 from the line of chords, 
and applying one point of the compasses on the last 
division of the line of longitude {marked 60), the other 
point will fall upon the division marked 30 on the same 
line, showing that 30 miles is contained in one degree 
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of longitude at the latitude of 60 degrees. The lines 
of latitude, inclination of meridian, and of hours, are 
applicable to the practice of dialling, which does not 
fall Avithin our present purpose. 

Plotting Scales and Rules. 

These need but few observations, as they are nothing 
more than scales of equal parts, the divisions being 
placed on a fiducial edge, by which any length may be 
pricked off" on the paper without using the compasses, 
whose points, by frequent use, destroy the fineness of 
the graduation. Plotting scales arc made of various 
dimensions, and of all varieties of graduation, to suit 
the purposes of the draftsman. Parallel rulers are also 
made of various constructions — some of them sliding, 
and others with rollers, each having its own advantages. 
The plain scale above described is frequently fitted with 
rollers,, making it at the same time a convenient small 
parallel. The instrument shown in the engraving is so 
constructed and shown. 

The Sector. 

The sector derives its name from the fourth propo- 
sition of the sixth book of Euclid, where it is demon- 
strated that similar triangles have their like sides 
proportional. 

This instrument consists of two rulers, moveable 
round an axis or joint, from whence several scales arc 
drawn ou the faces of the nilers. 

The two rulers are called legs, and represent the 
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radii, and the middle of the joint expresses the centre 
of a circle. 

The scales generally put upon sectors may be dis- 
tinguished into single and double. The single scales 
are such as are commonly put on plain scales, and j 
may be applied in the same manner. The double ] 
scales are those which proceed from the centre ; each 
scale is laid twice on the same face of the instrument, 
namely, one on each leg. From these scales, dimen- 
sions or distances are to be taken, when the legs of the 
instrument are in an angular position. 

fThe Decimal Scale. 

This scale lies on the edge of the instrument, and is J 
of the same length as the sector when opened {one foot ] 
is the usual length for sectors placed in cases of instru- 
ments), and is divided into 10 equal parts or primary 
divisions, and each of these into 10 other equal parts, 
so that the whole (foot) is divided into 100 equal 
parts. 



The Line of Artificial Numbers. 

The line of numbers (marked n), or Gunter’s Line, 
as it is commonly called, is a line of geometrical pro- 
portion divided into nine unequal parts, beginning at 1 
towards the left hand, and numbered on with 2, 8, 4, 5, 
&c., to 10, about the middle of the line, where another 
radius begins, and the same divisions are repeated, 
numbered as before to 10, at the end of thooline on 
the right hand. Each of these primes, or first grand 
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divisions, are subdivided, according to the same ratio, 
into ten other parts, and each of these divisions (if the- 
line be of sufficient length) should again be subdivided 
into ten lesser parts. But upon pocket sectors, which, 
when opened, are twelve inches in length, only the part 
from 1 in the middle to 2 towards the right hand is a 
second time divided, and that but into five parts instead 
of ten, every one of which must be accounted as two 
centesms in numbering ; therefore, upon the line the 
figures 1, 2, 3, &c., which denote the primes, may be 
taken arbitrarily, either as units, tens, hundreds, or 
thousands, or thousandth parts of an unit. 

If 1, at the beginning of the line, be taken for unity, 
then 1 in the middle will be 10, and 10 at the end 100; 
but if the first 1 be accounted 1 0, then 1 in the middle 
will stand for 100, and 10 at the end for 1000. Again, 
if the first 1 be reckoned 100, then 1 in the middle 
will be 1000, and 10 at the end 10,000. 

When, therefore, the first, or prime, represents 10 
units, the figures 2, 3, 4, &c. to 1 in the middle, will 
stand for 20, 30, 40, &c. ; and each tenth, or subdivision 
in the first radius of the line, will signify 1 unit ; and 
each ccntesm in those tenths (if there be any) will be one- 
tenth part of an unit ; 1 in the middle will be {as before 
observed) 100; and the figures 2, 3, 4, &c. following, 
200, 300, 400, &c. ; each tenth, or subdivision in the 
second radius, will denote 1 0 units ; and each centesm 
1 unit. Again, let the first 1 represent 100, then the 
2, 3, 4, &c. following, 200, 300, 400, &c. ; 1 in the 
middle 1000; and 10 at the end 10,000. According 
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to this supposition, in the first, each tenth of a prime 
will be 10 units, and each centesm 1 unit; and in the 
second radius, each tenth of a prime 100, and each 
centesm 10. 

In estimating decimal fractions upon the line, if 1 
in the middle be accounted as unity, then -will each ] 
prime in the first radius denote •!, each tenth of a 
prime ’01, and each centesm *001. If 10 at the end of 
the line to the right hand be accounted as unity, the 
whole first radius will represent 1, and 2, 3, 4, &c., in 
the second radius will represent 2, 3, 4, &c. ; every 
prime in the first radius, and every tenth of a prime in 
the second radius, will signify *01, or one hundretli 
part of unity, or centesm; in the second, will denote 
•001, or thousandth part of unity. ] 

The numeration of the line thus explained, let it now 
be proposed to find^the point thereon, answering to the 
number 436. For four hundred, take the first four 
primes next the left hand ; for the second figure, 3, 
take three tenths of the grand division between 4 
and 5 ; and for the six units, reckon six centesms, 
or six parts of the next tenth, so that the extent ; 

from 1 at the beginning of the line to that point, 
will express the number 436. The same point will 1 
likewise represent the numbers 43*6, 4*36, or 436 ; 
if the first be accordingly accounted 10, 1, or tV of 
unity. 

To multiply upon the line, extend your compasses 
from 1 at the beginning, to the point representing the 
number of your multiplier. The same extent will 
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reach from the number of your multiplicand to the 
product. Thus, if 125 were given to be multiplied by 
42, extend the compasses from 1 to 42, and the same 
extent will reach from 125 to 5250. 

To divide upon the line, extend your compasses 
backwards from the numbers of the division to 
unity. The same extent, laid the same way, will 
reach from the number of the dividend to the quo- 
tient. Thus, if 5250 were to be divided by 125, 
extend the compasses backwards from 125 to unity; 
the same extent will reach the same way, from 5250 
to 42. 



The Lines of Artificial Sines and Tangents. 

The line of artificial sines {marked s) consists only of 
the logarithms of the natm’al sines, transferred from a 
table of logarithms to the scale. They are numbered 
from the left to the right, with the figures 1, 2, 3, &c., 
to 10, which stands about the middle of the line; and 
so forward with 20, 30, 40, &c., to 90, at the end on 
the right. In the first part of the line, the grand 
divisions each represent one degree; so that if each 
prime be subdivided into twelve parts {as they are 
commonly called upon sectors), each subdivision will 
represent five minutes. In the latter part of the line, 
the grand divisions, which are each ten degrees, being 
subdivided into ten parts, each of them will signify five 
minutes. In the latter part of the line the grand 
divisions, which are each ten degrees, being subdivided 
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into ten parts, each of them will represent one 
degree; and according as they are again subdivided 
into four, three, or two parts, such second divisions 
contain fifteen, twenty, or thirty minutes each. 

What has been stated of the line of sines, is likewise 
to be understood of the line of artificial tangents, 
{marked t), w'hose divisions begin also at 1, and run on 
to 10 in the middle of the line, signifying degrees. In 
the second part it runs on with 20, 30, &c., to 45, which 
stands at the end of the line ; then returns back again 
to 90, where it began. 

The use of these lines is in working proportions, 
whether arithmetical or geometrical, as well as in tri- 
gonometrical solutions. Thus, in all proportions, three ^ 
terms are given to find a fourth. Seek out, therefore, 
the first term, whether number, sine, or tangent, on its 
proper line; and in that point set one foot of the 
compasses, and extend the other to the second or third 
term, whichever of them is of the same name as the 
first : the same extent laid from the Other term the 
same way, will reach to the fourth term required. 

Example . — As the sine of 52°. 30' : 85 :: radius, or 
the sine of 90“ to the fourth number required. i 

Set one foot of the compasses in the line of artificial 
sines on 52°. 30', and extend the other foot to 90° on ! 
that line ; the same extent will reach from 85 on the 
line of numbers to 107, the fourth term required. 
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The Double Scales. 

These consist of the line of lines, or of equal parts 
marked l ; the line of chords marked c ; the line 
of sines marked s; the line of secants also marked 
s, but placed on the reverse side of the sector ; the 
line of polygons marked Pol; a line of tangents to 
45° marked t ; and also a second line of tangents from 
45° to 7 5°. Each of these scales begins at the centre 
of the instrument, and is terminated near the other 
extremity of each leg; viz. the lines at 10, the chords 
at 60, the sines at 90°, and the tangents at 45° ; the 
remainder of the tangents, or those above 45°, are on 
other scales beginning at 1 of the length of the former, 
counted from the centre, and marked with 45, and run 
to about 76 degrees. 

The secants also begin at the same distance from the 
centre, where they are marked with 10, and are con- 
tinued to as many degrees as the length of the sector 
will allow, which is about 75°. 

The angles made by the double 'scales of lines of 
chords, of sines, and of tangents to 45 degrees, are 
always equal. 

The angles made by the scales of upper tangents, 
and of secants, are also equal, and sometimes these 
angles are made equal to those made by the other double 
scales. 

The scale of polygons is put near the inner edge of 
the legs ; their beginning is not so far removed from 
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the centre as the 60 on the chords is. The beginning 
of this scale is marked 4, and from thence is figured 
towards the centre of the instrument to 121 

From this disposition of the double scales, it is plain 
that those angles which are equal to each other when 
the legs of the sector are close, will continue equal to 
each other at every opening of the instrument. 

Method of using the Double Lines on the Sector. 

When a measure is taken on any of the sectoral 
lines beginning at the centre, it is called a lateral 
distance ; but when a measure is taken from any point 
on one line, to its corresponding point on the line of 
the same denomination on the other leg, it is called a 
transverse distance. 

The divisions of each sectoral line are contained 
within three parallel lines, the innermost being the line 
on which the points of the compasses are to be placed, 
because this is the only line of the three which goes to 
the centre, and is therefore the sectoral line. 

( 

^ Line of Lines. 

Multiplication. — With the compasses, take from any 
convenient distance from the scale of equal parts the 
length of one of the factors, and open the sector until 
the transverse distance between 10 and 10 is equal to 
it ; then the transverse distance of the other factor 
[measured upon the same scale of equal parts) will repre- 
sent the product. 

Example. — Multiply 4 by 5, expand the compasses 
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from the centre of the sector to 4 on the primary divi- 
sions [or take it from any other scale of equal parts), and 
open the sector till this division becomes the transverse 
distance from 10 to 10 on the same divisions ; then 
the transverse distance from 5 to 5 measured upon the 
same scale as the former, will equal 2 or 20, the 
answer. 

Divmon. — Make the lateral distance of the dividend 
the transverse distance of the divisor ; the transverse 
distance of 1 0 will be the quotient. 

Example. — Divide 20 by 4. Make 20, taken from 
any convenient scale of equal parts, the transverse dis- 
tance of 4, then the transverse of 10 (measured upon 
‘the same scale) will be 5, the answer. 

It will readily be perceived for the multiplication or 
division of high numbers, aliquot parts of both factors 
must be taken, and the result multiplied by the same. 
The application of the sector to such common arith- 
metical operations is therefore very limited [and of 
doubtful utility). 

Proportion. — Two lines being given to find a third 
proportional. 

Example. — The given = 2 and 6, a third propor- 
tional required. Take between the compasses the lateral 
distance of the second term 6 [either from the line of 
lines on the sector, or any convenient scale), and open 
the sector until this distance becomes the transverse 
distance to the first term 2, then the transverse distance 
of the second term 6 measured upon the same scale as 
the former, will equal 18, the third proportional required. 
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If the legs of the sector will not open so far as to let 
the lateral distance of the second term fall between the 
divisions expressing the first term, then take or 

any aliquot part of the second term [such as will con- 
veniently fall within the opening of the sector), and 
make sueh part the transverse distance of the first 
term; then, if the transverse distance of the second 
term he multiplied by the denominator of the part 
taken of the second term, the product will give the 
third proportional required. Thus, in the above example, 
take J of 'G = 2, which make the transverse distance of 
2 the first term ; then the transverse distance of 6 the 
second term will be = 6, which multiplied by 3, will 
give 18, the answer. 

Three lines being given to find a fourth proportional, 
open the sector until the lateral distance of the second 
term, or some aliquot part thereof, becomes the trans- 
verse section of the first term, or some aliquot part 
thereof, becomes the transverse distance of the first 
term ; then the transverse distance of the third term 
will be the fourth proportional required, or such a sub- 
multiple thereof as was taken of the second term. 

Example . — To find a fourth proportional to the 
numbers 2, 6 and 10. 

Take this lateral distance of the second term 6 from 
any convenient scale of equal parts, and open the sector 
until that quantity, or any aliquot part thereof, becomes 
the transverse distance of the first term 2, then the 
transverse distance of the third term 10, taken from 
the same scale of equal parts will give 30, the fourth 
proportional required. 
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To diminish a Line in any Assigned Proporiion. 

Example . — Let it be required to diminisb a line of 4 
inches in the proportion of 8 to 7. Open the sector 
until' the transverse distance of 8 is equal to a lateral 
distance of 7. 

Mark the point where 4 inches will reach as a lateral 
distance taken from the centre, which will be in this 
case 6.86, and the transverse distance taken at the 
point will be 3 inches and a-half, the proportion re- 
quired, that is, 8 ; 7 I ; 4 : 3^. 

We may remark, once for all, that in all problems 
with the sector, if any given line is too long for the legs 
of the instrument, take or J, &c. of it, and the 
result multiplied by 2, 3, or 4, will give the quantity 
required. 

The use of the sector in reducing drawings may be 
thus shown : — Suppose a triangle was to be reduced to 
the proportion of 4 to 7. 

Take the length of one side of the triangle in the com- 
passes, and make it the transverse distance of 7 and 7 j 
then take the transverse distance 4 and 4, which will be 
the length of the corresponding side of the reduced 
triangle. Next take the length of another side of the 
given triangles, and make the transverse distance of 7 
and 7 as before. Then the transverse distance of 4 and 4 
will be the length of the corresponding side of the 
reduced triangle, one point of the compasses being 
placed at the proper extremity of the first reduced line. 
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describe an arc with the length of the second line as 
radius. Lastly, the third side of the given triangle 
being made the transverse distance of 7 and 7, and that 
of 4 and 4 being taken, another arc intersecting the 
former one, described from the opposite end of the first 
reduced line, will give the point to be connected with 
each end of the first reduced line, and the triangle will 
be completed. 

In the same manner, any right-lined figure, of how 
many sides soever, may be reduced in any given pro- 
portion or augmented by the same rule. 

To divide a given Ijue into any proposed number of 
equal parts : — 

Make the length of the ^ven line the transverse dis- 
tance to the figures representing the number of parts 
required ; then the transverse distance of 1 and 1 wiU 
divide the given line as required. 

Example . — Suppose a line to be divided into 9 equal 
parts, take the length of the given line in the com- 
passes, and open the sector until it becomes the trans- 
verse distance between 9 and 9 ; then the transverse of 
1 and 1 will be -^th part of the given line, or such a 
sub-multiple of the -J^th part as was taken of the given 
line. Or the ^th part will be the difierence between 
the given line and the transverse distance 8 and 8. 

The latter of these methods is to be preferred 
when the parts required falls near the centre of the 
instrument. 

To make the line of lines represent any scale of equal 
parts for drawing, plans, elevations, &c. Thus, sup- 
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pose a scale of oue to five chains, or one inch to five 
feet were required. Take one inch in the compasses, 
and, by opening the sector, make it the transverse dis- 
tances of 5 and 5, and then the transverse distance of 
any other corresponding points, as 6 and 6, 7^ and 7i 
will be that number of chains, and links or feet, Sec., 
to the scale required. 

Line of Chorda. 

The double scales of chords upon the sectors are 
more generally useful than the single line of chords 
described on the plane scale : for, on the sector, the 
radius with which the arc is to be described may be of 
any length, between the transverse distance of 60 and 
of 60, when the legs are close, and that of the transverse 
of 60 and 60 when the legs are opened as far as the in- 
strument will admit of. But with the chords on the 
plane scale, the arc described must be always of the 
same radius. 

To protract or lay down a right-lined angle, which 
shall contain a given number of degrees, suppose 46°. 

Case 1. — When the angles contain less than 60 
degrees, make the transverse distance of 60 and 60 
equal to the length of the radius of the circle, and with 
that opening describe an arc. Take the transverse 
distance of the given degrees 46, and lay this distance 
on the arc. From the centre of the arc, draw two lines, 
each passing through one extremity of the distance laid 
on the arc, and these two lines will contain the angle 
required. 

I 2 
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Case 2. — When the angle contains more than 60 
degrees. Suppose, for example, we wish to form an 
angle containing 148 degrees. Describe an arc, and 
make the transverse distance of ^ or &c., of the 
given number of degrees, and lay this distance on the 
arc twice or thrice. Draw two lines connecting them, 
and they will form the angle required. 

When the required angle contains less than 5 de- 
grees, suppose 8^, it will be better to proceed thus 
with the given radius, and from the centre describe an 
arc, and from a given point lay off the chord of 60°, 
which suppose to give the point a ; and also from the 
first point lay off in the same direction the chord of 
66^ degrees ( = 60° — 3i°), which would give the point b j 
then through these two points draw lines to the point a, 
and they will represent the angle of 3^ degrees, as 
required. From what has been stated about the pro- 
tracting of an angle to contain a given number of 
degrees, it will easily be seen how to find the degrees 
or measure of an angle already laid down. 

Line of Polygons. 

The line of polygons is chiefly useful for the ready 
division of the circumference of a circle into any 
number of equal parts from 4 to 12, that is as a 
ready means to inscribe regular polygons of any 
given number of sides from 4 to 12, within a given 
circle. To which set off the radius of the given circle 
(which is always equal to the side of an inscribed 
hexagon), as the transverse distance of 6 and 6 upon 
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the line of polygons. Then the transverse distance of 
6 and 6 upon the line of polygons. Then the trans- 
verse distance of 4 and 4 will be the side of a square ; 
the transverse distance between 5 and 5, the side of a 
pentagon ; between 7 and 7, the side of a heptagon j 
between 8 and 8 the side of an octagon ; between 9 and 
9, the side of a nonagon, &c. ; all of which is too 
plain to require an example. 

If it be required to form a polygon upon a given 
right line, set off the extent of the given line as a 
transverse distance between the points upon the lines 
of polygons, answering to the number of sides of which 
the polygon is to consist, as for a pentagon between 5 
and 5, or for an octagon between 8 and 8 ; then the 
transverse distance between 6 and 6 will be the radius 
of a circle whose circumference would be divided by 
the given line into the number of sides required. 

The line of polygons may likewise be used in describ- 
ing, upon a given line, an isosceles triangle, whose 
angles at the base are each double that at the vertex. 
For, taking the given line between the compasses, open 
the sector, till the extent becomes the transverse dis- 
tance of 10 and 10, then the transverse distance of G 
and 6 will be the length of each of the two equal sides 
of the isosceles triangle. 

All such regular polygons, whose number of sides 
will exactly divide 360 (the number of degrees into 
which all circles are supposed to be divided) without a 
remainder, may likewise be set off upon the circum- 
ference of a circle by the line of chords. Thus, take 
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the radius of the circle between the compasses, and 
open the sector till that extent is the transverse 
distance between 60 and 60 upon the line of chords ; 
then having divided 360 by the required number of 
sides, the transverse distance between the numbers of 
the quotient will be the side of the polygon required. 
Thus for an octagon, take the distance between 45 and 
45 ; and for a polygon of 36 sides, take the distance 
between 10 and 10, &c. 

Lines of Sines, Tangents, and Secants. 

Given the radius of a circle (suppose to two inches) ; 
required the sine and tangent of 28°. 30' to the radius. 

Open the sector so that the transverse distance of 
90 and 90 on the sines, or of 45 and 45 on the tangents, 
may be equal to the given radius, viz. two inches ; then 
will the transverse distance of 28°. 30', taken from the 
sines, be the length of that sine to the given radius ; or 
if taken from the tangents, will be the length of that 
tangent to the given radius. But if the secant of 
28°.30' was required, make the given radius of two 
inches a transverse distance of 0 and 0, at the begin- 
ning of the line of secants, and then take the transverse 
distance of the degrees wanted, viz. 28°.30'. 

A tangent greater than 45 degrees (suppose 60) is 
found thus : — 

Make the given radius, suppose two inches, a trans- 
verse distance to 45, and 45 at the beginning of the 
scale of upper tangents, and then the required degrees 
(60) may be taken from the scale. 
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Given the length of the sine, tangent, or secant of 
any degrees, to find the length of the radius to that 
sine, tangent, or secant. 

Make the given length a transverse distance to its 
given degrees on its respective scale. Then, 

If a sine / 90 and 90 on the sines "N will be 

If a tangent under 45’ I ' I 45 and 45 on the tangents 1 the 

If a tangent above 45° / 45 and 45 on the upper tangents ( radius 

If a secant J 0 and 0 on secants J sought. 

To find the length of a versed sine to a given number 
of degrees, and a given radius. 

Make the transverse distance of 90 and 90 on the 
sine, equal to the given radius. 

Take the transverse distance of the complement of 
the given number of degrees. 

If the given number of degrees is less than 90, sub- 
tract the complement of the sine from the radius, the 
remainder will be the versed sine. 

If the given number of degrees are more than 0, 
add the complement of the sine to the radius, and the 
sum will be the versed sine. 

To open the legs of a sector, so that the correspond- 
ing double scale of lines, chords, sines, tangents, may 
make each a right angle. 

On the line of lines, make the lateral distance 10, a 
transverse distance between 8 on one leg, and 6 on the 
other leg. 

On the line of sines, make the lateral distance 90, a 
transverse distance 45 to 45 ; or from 40 to 50 ; or 
from 30 to GO ; or from the sine of any degrees to their 
complement. 
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On the line of tangents, make the lateral distance of 
45 a transverse distance between 30 and 30. 

Having now endeavoured to describe the principal 
drawing instruments in general p^e, and the principal 
scales from which all others emanate, we propose at 
some future period to exemplify the simplicity of their 
application to all the trades engaged in the building 
art, accompanied by some useful diagrams and geo- 
metrical problems. 

The Author is desirous of soliciting a favourable con- 
sideration for any unintentional errors that may have 
inadvertently been made ; for, although every precau- 
tion has been taken to make the work correct, some 
inaccuracies will no doubt be found, aud which are 
unavoidable in a work of this description. 



THE END. 



B.IADBURY AND STAN8, PRINTBB9, WUITEFR1AR8. 
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bound in cloth 



5i. 
Bt. Bd. 
. Bt. 
Bt. Bd. 

GOODWIN'S Latin and English and English and Latin Dictionary, 2 vole in 1, 

bound in cloth it. Bd. 

Ditto, in half morocco, gilt, marbled edges 5t. 

— Ditto, with the Latin Grammar, bound in cloth . . . Bt, Bd. 



■ Ditto, in half morocco, gilt, marbled edges . 

- Ditto, with the Greek Grammar, bound in cloth 

■ Ditto, with Ditto, in half morocco, gilt, marbled edges 



■ Ditto, with Ditto, in half morocco, gilt, marbled edges . . . . 

EL WES'S French and English and English and French Dictionary, 2 vols. in 1, 
in cloth 8s. 



- Ditto, In half morocco, gilt, marbled edges . 

■ Ditto, with the French Grammar, bound in cloth . 

■ Ditto, with ditto, in half morocco, gilt, marbled edges 



Bt. 

Bd. 
it. 
Bd. 
Bt. 

FRENCH and English Phrase Book, or Vocabulary of all Conversational Words, 
elaborately set forth for Travelling Use, os a Self-Interpreter, bound . . Is. 6d. 

ELWES'S Italian, English, and French, — English, Italian, and French, — French, 
Italian, and English Dictionary, 8 vols. in 1, bound in cloth . . . 7s. Bd. 

Ditto, in half morocco, gilt, marbled edges 8s. 6d, 

Ditto, with the Grammar, bound in embossed cloth, mPT«?ed edges 8s. 6d. 

Ditto, with Ditto, in half morocco, gilt, marbled edges . . . .9s. 

ELWFS'S Spanish and English and English and Spanish Dictionary, 4 vols. in 1, 

bound In cloth 6s. 

Ditto, in half morocco, gilt, marbled edges . . . . , Bt. Bd. 

Ditto, with the Grammar, bound in cloth 6s. 

Ditto, with Ditto, in half morocco, gilt, marbled edges . . . 6s. 6d. 

HAMILTON'S English, German, and French, — German, French, and English,— 
French, German, and English Dictionary, 3 vols. in 1, bound in cloth , .. it. 

Ditto, in half morocco, gilt, marbled edges 4s. 6d. 

Ditto, with the Grammar, bound in embossed cloth, marbled edges . 6s. 

Ditto, with Ditto, in half morocco, gilt, marbled edges . . . Bt. Bd, 

BRESLAU’S Hebrew and English Dictionary, with the Grammar, 2 vols. In 1, 
xund in cloth 8s. 6d. 



— " Ditto, 2 vols. in 1, in half morocco, 9t. 6<f. — With vol. 8, English and 
Hebrew . 18s. Bd, 
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MR TOALE’S 

PUBLICATIONS FOR 1861. 

RUDIMENTARY SERIES. 



In demy 12mo, cloth, price Is. 

■DUDIMENTAIiY.—L— CHEMISTRY, by Pro 

Av fessor FOWNES, F.R.S., including Agricultural Chemistry, 
Sot the Use of Farmers. 



In demy l*2mo, with Woodcuts, cloth, price Is. 

PUDIMENTAEY.— 2.— NATURAL PHILOSO- 

■JA PHY, by CHARLES T0.\tHN80N. 

In deray 12mo, with Woodcuts, cloth, price Is. 6d. 

PUDIMENTAEY.— 3.— GEOLOGY, by Major- 

-Iv Gen. PORJI-OCK, F.R.S.. *c. 



In .ictny 12mo. with Woodcuts, cloth, price 2s. 

■DUDIMENTARY.— 4, 5.— MINERALOGY, with 

Aw Mr. DANA’S Addrtlons. 2ToIs.ini. 



In demy 12mo, with Woodcuts, cloth, price Is. 

PUDIMENTARY. — 6.— MECHANICS, by 

AV CHARLES TOMLINSO.N. 



In demy 12mo, wi'h Woodcuts, cloth, price Is. 6d. 

PUDIMENT A RY.— 7.— ELECTRICITY, by 

AV Sir WILLIAM SNOW HARRIS, F.R.S. 



In demy 12mo, with Woodcuts, cloth, price is. 6d. 

P UDIMENTARY.— 7*. — ON GALVANISM ; 
AV animal and voltaic ELECTRICITY; by Sir W. 
SNOW HARRIS. 



In demy 12mo, withWiKidcuts, cloth, price 3s. &I. 

P UDIMENTARY. — 8, 9, 10 —MAGNETISM, 

AV Concise Exposition of, by Sir W. SNOW HARRIS, 3 void, 
in 1, 



In demy 12nio, with Woodcuts, cl nh, price 2e. 

R udimentary.— 11, ii ».— electric 

TELEGRAPH, History of the, by E. HIGIITON, C.E. 

In demy 12mo, with W'oedciHs. cloth, price Is. 

PUDIMENTARY.— 12. — PNEUMATICS, by 

AV CHARLES TOMLINSON. 

In demv 12mo, with Woodcuts, chitli prico 4s. 6d. 

pUDIMENTARY. — 13, 14, 1C, 1C*. — CIVIL 

AV ENGINEERING, by HENRY LAW, C.E., 3 yoli.; and Sup- 
plement by 0. R. BURNELL, C.E. 



In demy 12mo, with Woodcuts, cloth, price Is. 

pUDIMENTARY. — 10. — ARCHITECTURE, 

AV Orders of, by W. II. LEEDS. 



odcuts, c'olli, price Is. 6d. 

7. — ARCHITECTURE 

CRY, Architect, 
llolborn, London, W.C, 



In demy 12mo with W( 

pUDIMENTARY. — 1 

Styles of. by T. B 
John Weale, 69, High 
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WE ALE’S EUDIMENTARY SERIES. 

In demy 12mo, with Woodcuts, cloth, price 2s. 

T) UDIMENTARY.— 18, 19.— ARCHITECTURE, 

Principles of Design in by £. 1.. GAEBETT, Architect, 2 vols, 
in 1. 

In demy 12mo. with Woodcuts, cloth, price '2s. 

P UDIMENTARY, — 20, 21. — PERSPECTIVE, 

by G. PlfNE, Artist, 2 vols. in I. 

In demy 12mo, with Woodcuts, cloth, price Is. 

PUDIMENTARY.— 22.— BUILDING, Ai-t of, 

AV by E. DOBSON, C.E. 

In demy 12mo, with Woodcuts, cloth, price 2s. 

P UDIMENTARY.— 23, 24.— BRICK-MAKING, 

AV TILE-MAKING, Ac., Art of, by E. DOBSON, C.E., 2 Tols. 
ini. 

In demy 12mo, with Woodcuts, cloth, price 2«. 

P UDIMENTARY.— 25, 26.— MASONRY AND 

AV STONE-CUTTING, Art of, by E. DOBSON, C.E., 2 yols. 
in 1. 

In demy 12 mn, with Woodcuts, cloth, price 2s. 

P UDIMENTARY.— 27, 28.— PAINTING, Art of, 

AV or aGRAMMAB OP COLOURING, by GEORGE FIELD, 
2 Tols. in 1. 

In demy 12mo, with Woodcuts, cloth, price Is. 

E UDIMENTAR Y,— 29.— practice OF 

DRAINING DISTRICTS AND LANDS, Art of, by G. D. 
DEMPSEY, C.E. 



In demy 12mo, with Woodcuts, cloth, price Is. 6d. 

E UDIMENTAR Y.— 30,— PRACTICE OF 

DRAINING AND SEWAGE OF TOWNS AND BUILD- 
INGS, Art of, b y G. D. DEM PSEY, C.E. 

In demy 12mo, with Woodcuts, cloth, price Is. 

PUDIMENTARY. — 31. — WELL-SINKING 

AV and BORING, Artof, by G.R. BURNELL, C.E. 

In demv 12ino. with Woodcuts, cloth, price Is. 

P UDIMENTARY. — 32. — USE OF* INSTRU- 

AV MENT8, Artofthe,by J. F. HEATHER, M.A. 

In demy 12 m<>, with Woodcuts, cloth, price Is. 

p UDIMENTARY. — 33. — CONSTRUCTING 

A\ CRA NES, Art of, by J. GLYNN, F.R.S., C.E. 

In demy 12mo, with Woodcuts, cloth, price Is. 

P UDIMENTARY, — 34. — STEAM ENGINE, 

-i-v Treatise on the, by Dr. LARDNER. 

In demy 12mo, with Woodcuts, cloth, price Is. 

PUDIMENTARY.— 35. — BLASTING ROCKS 

AV and QUARRYING, AND ON STONE, by Lieut.-Gen. Sir 
J BURGOYNE. Bart., G C.B., R.E. 



In rt.mv 12mo, with Woodcuts, cloth, price 4s. 

PUDIMENTARY.— 36, 37, 38, 39.— DICTION- 

AKY OF TERMS used by Architects, Builders, Civil and 
Mechanical Engineers, Surveyors, Artists, Ship-builders, &c., 
Tols. in 1. 

In demy 12mo, cloth, price Is. 

P UDIMENTARY.— 40.— GLA SS STAINING 

AV Art of, by Dr. M. A. GE88ERT. 

John Weale, 69, High Holbuin, Loudon, W.C. 
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]I^R WEALE’S EDDIMENTAKY SERIES. 



In demy l‘2mo, cloth, price le. 

PUDIMENTARY.— 41. — PAINTING ON 

-1-^ GLA SS, Essay on, by E. O. FKOMBEKG. " 

In demy 12mo, with Woodcuts, cloth, price Is. 

P UDIMENTARY. —42.— COTTAGE BUILD- 

ING, Treatise on. 

In demy l2mo. with Woodcuts, cloth, price Is. 

P UDIMENTARY. —43. — TUBULAR AND 

GIKDER BRIDGES, and others, Treattae on, more particn- 
larly describing the Britannia and Conway Bridges. 

In demy 12mo. with Woodcuts, cloth, price la. 

pUDIMENTARY,— 44.— FOUNDATIONS, &c., 

by E. DOBSON, C.E. 

In demy 12mo. with Woodcuts, cloth, price Is. 

P UDIMENTARY. — 45. — LIMES, CEMENTS, 

-1*' MORTARS, CONCRETE, MASTICS, &c., by G. R. BUR- 
NELL.C.E. 

In demy 12iiio. with Woodculs, cloth, price la. 

pUDIMENTARY. — 46. — CONSTRUCTING 

J-V AND REPAIRING COMMON ROADS, by H. L AW. C.E. 
In demy 12mo, with Woodcuts, cloth, price 8s. 

pUDIMENTARY. — 47, 48, 49.— CONSTRUC- 

• aV tION and ILLUMINATION OF LIGHTHOUSES, by 

ALAN STEVENSON. C.E,. 3 vols. in 1, 

In demy 12mo, with Woodcuts, cloth, price Is. 

R udimentary.— 60.— LAW of con- 
tracts FOR WORKS AND SERVICES, by DAVID 
GIBBONS, a.P. 

In deiuy 12>iio, wiih Woodcuts, cloth, price 3s. 

R UDIMENTAR Y.— 61, 62, 63— NAVAL 

ARCHITECTURE, Principles of the Science, by J. PEAKE, 
N.A., 8 Tolg. in 1. 

In d^my 12mo, with Woodcuts, cloth, price le. 

pUDIMENTARY AND ELEMENTARY.— 53*. 
AV —practical construction concisely stated of Ships 
for Ocean or River Service, by Captain H. A. SOMMERFELDT, 
W.R.N . 

In royal 4io. with Engraved Plates, cloth, price 7s. 6d. 

pUDIMENTARY.— 63**— ATLAS of 16 Plates 

Aw fo ditto, drawn and engraved to a Scale for Practice. — For the 
convenience of the Operative Ship Bciilder the Atlas may be had 
in three separate Parts. Part I., 2a 6d. Part II., 3s. Part 
111., 2s.6d. 

In demy l 2 iiio, witii Woodcuts, cloth, price Is. 6d. 

pUDIMENTARY. — 54. — MASTING, MAST- 

MAKING, AND RIGGING OF SHIPS, by R. KIPPING, 

A^ 

In demv t2mo. with Woodcuts, cloth, price 2s. 6d. 

pUDIMENTARY.— 54*.— IRON SHIP BUILD- 

AV ING, hv .TOIIN riH\VTtr.\\i. N.A. and C.E. 

III deoiT 12'on. wiui vVoodciits, cloth, price 2a. 

pUDIMENTARY. — 55, 56.— NAVIGATION ; 
-IV the sailors SKA-BOOK.— How to Keep the Log and 
Work it Off- Latitude and Longitude — Great Circle Sailing— Law 
ofStormaand variable Windn; and an Explanation of Terms used, 
with coloured llluatrationa of Flags. 

Johu Weale, 69, High Uolborn, London, W.C. 
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]y|E. AVEALE’S EUDIMENTARY SERIES. 



In demy 12mo. with Woodcuts, cloth, price 2s. 

PUXUMENTARY.— 67, 58.— WARMING AND 

J-A VENTILATION, by CHAKLES TOMLINSON, 2 vols. ini. 
In demy 12mo. with Woodcuts, cloth, price Is. 

■RUDIMENTARY.— 59.— STEAM BOILERS, by 

J-V R. ARMSTRONG. C.E. 



In demv l2mo. with Woodcuts, cloth, price 2 h. 

■RUDIMENTARY. — 60, 61. — LAND AND 

J-V ENGINEERING SURVEYING, by T. BAKER, C.E., 2 vols. 
ini. 



In demy 12mo, with Woodcuts, cloth, price Is. 

PUDIMENTARY AND ELEMENTARY.— 62. 

TV —principles of RAILWAYS, for the Use of the Be- 
ginner in bis Studies; with Sketches for Construction. By Sir R. 
MACDONALD SIEPHENSON. Vol. I. 

In demy 12mo, with Woodcuts, cioth, price Is, 

p UDIMENTARY— 62*.— RAILWAY WORK- 

-»■»' ING IN GREAT BRITAIN, Statistic*! Details, Table of 
Capital and Diridend?, Revenue Accounts, Signals, dfc., Vol. II. 

In demy 12mo, with Woodcuts, cloth, price 3s. 

13 UDIMENTARY.— 63, 64, 65.— AGRICULTU- 

RAL BUILDINGS, tho Construction of, on Motive Powers, 
und the Machinery of the Steading; and on Agricultural Field • 
Engines, Machines, and Implements, by G. II. ANDREWS, 3 
vols in 1. -John Weale, 59, High Holborn, London, W.C. 

In demy 12mo, cloth, price Is. 

PUDIMENTARY— 66.— CLAY LANDS AND 

loam y soils, by Professor JOHN DONALDSON, A.E. 

In demy l‘2mo. with Woodcuts, cloth, price 3<. 

P UDIMENTARY. — 67, 68. — CLOCK AND 

WATCH-MAKING, AND ON CHURCH CLOCKS AND 
bells, by E. B. DENISON, M.A., 2 vols. in 1, considerably 
ex te nde d . Fourth Edition. 

In d.my 12mo, with Woodcuts, cloth, price 2s. 

P UDIMENTARY.— 69, 70.— MUSIC, Practical 

Treatise on, by C. C. SPENCER, Mus. Dr. 2vols.ini . 

I n demy 12mo, cloth, price Is. 

P UDIMENTARY. — 71 . — PIANOFORTE, In- 

-l*' Btnictl in for Playing the, by C. C. SPENCER, Mus. Dr. 

In demy 12mo, with Steel Engravings and Woodcuts, cloth, price 
6s. 6d. 

I.) UDIMENTARY.— 72, 73,74,75,75*.— RECENT 

J-V fossil SHELLS (A Manual oftheiMoIlusca), by SAMUEL 
P. WOODWARD, of the Brit. Mus. 4 vols. in 1, with Supplement. 

In demy 12mo., with Woodcuts, cloth, price 2s. 

P UDIMENTARY. — 76, 77, — DESCRIPTIVE 

AV GEOMETRY, by J. F. HEATHER, M.A. 2 vols. in 1. 

Ill demy 12mo, with Woodcuts, price Is. 

P UDIMENTARY. — 77*. — ECONOMY OF 

-AV FUEL, by T. S. PKIDEAUX. 



In demy 12mo, 2 vols. in 1, with Woodcuts, cloth, price 2s. 

PUDIMENTARY.— 78, 79.— STEAM AS AP- 

AV PLIED TO GENERAL PURPOSES. 

Jolm Weale, 59, High Holborn, London, W.C. 
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]^R. WEALE’S RUDIMENTARY SERIES. 



In demy 12mo, witli Woodcutfl, cl^lh, price Is. 6d. 

1) UDIMENTARY.— 78*.— LOCOMOTIVE EN- 

GINE,bvG.D. DEMPSEY, C.E. 



In royal 4to, doth, price 4s. 6d. 

TIUDIMENTARY. — 79*. — ATLAS OF EN- 

GRAVED PLATES to DEMPSEY’S LOCOMOTIVE 
ENGINES. 



In demy 12m'', with Woodcuts, cloth, price Is. 

T) UDIMENTARY. —79**.— ON PHOTOGR A- 

TV PHY, the Composition and Properties of the Chemical Sub- 
stances used, by Dr. II. IIAl.LEUR. 

In demy 12mo., ivitli Woodcut-s, cloth, price 2s. Gd. 

P UDIMENTARY. — SO, 81.— MARINE EN- 

At GINESANDON THE SCREW, Ac , by K. MURRAY, C.E. 
2 vols. in t. 



In deuiy 12mo, cloth, price 2 ^. 

P UDIMENTARY.— 80*, 81*. —EMBANKING 
J-V lands prom the sea, by JOHN WIGGINS, F.G.S. 
2 Tols. in 1. 



In demy 12mo, with Woodcuts, clotli, price 2s. 

P UDIMENTARY. — 82, 82*. — POWER OF 
-IV water, as applied to drive FLOUR MILLS, 
by JOSEPH GLYNN, F.R.S., C.E. 



In demy 12mo, cloth, price Is. 

P UDIMENTARY.-83.— BOOK-KEEPING, by 

-VV JAMES HADDON, M.A. 



In demy 12mo, with Woodents. price 3s. 

P UDIMENTARY. — 82**, 83*, 83 {bis) COAL 

GAS, on the Manufacture and Distribution of, byaSAMUKL 
HUGHES, C.E. 

In d< my 12mo, with Woodcuts, doth, price 3.s. 

P UDIMENTARY.— 82***.— WATER WORKS 

-VV for the SUPPLY OF CITIES AND TOWNS; Works 
wliich hare been executed for procuring Supplies by means of 
Drainage Areas and by Pumping from Wells, by SAMUEL 
HUGHES, C.E. 

In demy 12mn, with Woodcuts, cloth, price Is.Gd. 

P UDIMENTARY. — 83**.— CONSTRUCTION 

-IV OF DOOR LOCKS. 



In demy 12mo, with Woodcuts, cloth, price Is. 

P UDIMENTARY. — 83 {bis) — FORMS OF 

-IV SHIPS AND ItO.VTS, by W. BLAND, of Hartlip. 



In demy 12ma, cloth, price Is.Gd. 

p UDIMENTARY. —84.— ARITHMETIC, with 

Av numerous Examples, by Prof. J. R. YOUNG. 



In demy 12mo, doth, price Is. 6d. 

P UDIMENTARY. —84*.— KEY to the above, 

-VV by Prof. J. R. YOUNG. 



In demy 12mo, cloth, pidce Is. 

p UDIMENTARY. — 85. — EQUATION A L 

-VV ARITHMETIC, Questions of Interest, Annuities, 4c., by 
W.IIIPSLEY. 

John Wealc, 59, High Uolborn, London, ■'W.C. 
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I^R. WEALES RUDIMENTARY SERIES. 

In demy 12mo, cloth, price Is. 

P UDIMENTARY.— 86*.— SUPPLEMENTARY 

TV VOLUME TO HIPSLEY’S EQUATIONAL ARITHME- 
TIC, Tables for the Calculation of Simple Interest, with Logarithms 
for Compound Interest and Annuities, &c , &c., by W. HIPSLEY. 



In demy 12mo, clotli, price 2s. 

P UDIMENTARY. — 86, 87. — ALGEBRA, by 

TV JAMES HADDON, M.A. 2vols.ini. . 



In demy 12mo. in cloth, price Is. 6d. 

RUDIMENTARY.— 86*, 87*.— ELEMENTS OF 

TV algebra, Key to the, by Prof. YOUNG. 



In demy 12mo, with Woodcuts, price 2s. 

P UDIMENTARY.— 88, 89.— ELEMENTS OF 

TV geometry, by HENRY LAW, C.E. 2vols.ini. 

In demy 12mo. with Woodcuts, cloth, price Is. 

P UDIMENTARY.— 90.— GEOMETRY, ANA- 

TV LYTICAL, by Prof. JAMES HANN. 



In demy 12mo, with Woodcuts, cloth, price 2s. 

P UDIMENTARY. —91, 92. — PLANE AND 

TV SPHERICAL TRIGONOMETRY, by the same. 2vols.ini. 
In demy 12mo, with Woodcuts, cloth, price la. 

PUDIMENTARY.— 93.— MENSURATION, by 

TV T. BAKER, C.E. 



In demy 12mo, cloth, price 2s. 6d. 

R udimentary. — 94, 95 . — logarithms, 

Tables for facilitating Astronomical, Nautical, Trigonometri- 
cal, and Logarithmic Calculations, by H. LAW, C.E. New Edition, 
with Tables of Natural Sines and Tangents, and Natural Cosines. 
2 vols. in 1. 



In demy 12mo, with Woodcuts, cloth, price Is. 

pUDIMENTARY.— 96.— POPULAR ASTRO- 

TV NO MY. By the Rev. ROBERT MAIN, M.K.A.8. 



In demy 12mo, with Woodcuts, cloth, price Is. 

PUDIMENTARY.— 97.— STATICS AND DY- 

TV NAMICS, by T. BAKER, C.E. 



In demy 12mo, with 220 Woo<tcut3, cloth, price 2s. 6d. 

pUDIMENTARY. — 98, 98*. — MECHANISM 

TV and PRACTICAL CONSTRUCTION OF MACHINES, 
by T. BAKER, C.E., and ON TOOLS AND MACHINES, by 
J AMES N A8MYTII, C.E. 



In demy 12mo, with Woodcuts, cloth, price 2s. 

pUDIMENTARY.— 99, 100.— NAUTICAL AS- 

vv tRONOMY and NAVIGATION, by Prof. YOUNG. 2 
TOis, In 1. 

In demy 12mo, cloth, price Is. 6d. 

■pUDIMENTARY. — 100*. — NAVIGATION 

TABLES, compiled for practicnl use with the above. 

In demy 12mo, cloth, price Is. 

pUDIMENTARY. — 101. — DIFFERENTIAL 

TV CALCULUS, by Mr. WOOLHOUSE, F.R.A.8. 

John Weale, 59, High Holborn, London, W.C. 
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jyjE. WEALE’S RUDIMENTARY SERIES. 



In demy 12mo, doth, price In. 6d. 

■pUDIMENTARY. — 101*. — WEIGHTS AND 

TV measures of all nations : Weights, Coins, and the 

various Divisions of Time, with tlie principles whicli determine 
Rates of Exchange, W Mr, WOuLHOUSE. F . U A . 8. 

In demy 1‘imo, in cloth, price Is. 

"RUDIMENTARY. — 102. — INTEGRAL CAL- 

TV CULUS.bv H.rox. M.A. 

In demy 12mo, in cloth, price Is. 

P UDIMENTARY. — 103.— INTEGRAL CAL- 

TV CULUS. Examnleg nf, by Prof. JAMES UANN. 

In demy 12mo, cloth, price Is. 

pUDIMENTARY. — 104. — DIFFERENTIAL 

TV CALCULUS. Examples of, by .1, H ADDON, M.A. 

In demv 12mo, with Woodcuts, cloth, price Is. 6d. 

P UDIMENTARY. — 105. — ALGEBRA, GEO- 
TV mETRY, and trigonometry, Mnemonical Lessons, 
by theR-T. T. PENYNGTON KIKKMAN, M.A. 



Ill demy 12mo, with Woodcuts, cloth, price l».6d. 

P UDIMENTARY.- 106 — SHIPS’ ANCHORS 

TV for all SERVICES, by Mr. GEORGE COTSELL. N.A. 



In demy 12mo, with Woodcuts, price 2s. 6d. 

p UDIMENTARY. —107. — METROPOLITAN 

BUILDINGS ACT in present operation, with Notes, and the 
Act dated Augutt 28th, 1860, for better supplying of Qaa to the 
Metropoli**, 

In demy 12mo, doth, price Is. 6d. 

PUDIMENTARY. — 108. — METROPOLITAN 

TV local MANAGEMENT ACTS. All the Acts. 



In demy 12mo, cloth, price ls.6d. 

PUDIMENTARY, — 109. — LIMITED LIA- 

TV BILITY AND PARTNERSHIP ACTS. 



In demy 12mo, doth, price Is. 

• pUDIMENTARY^— 110.— SIX RECENT LE- 

TV GISLATIVE ENACTMENTS, for Contractors, Merchants, 
and Tradesmen. 



In demy 12mo, cloth, price Is. 

PUDIMENTARY. — 111. — NUISANCES RE- 

TV MOVAL and DISEASE PREVENTION ACT. 



In demy 12mo, doth, price l».6d. 

pUDIMENTARY.— 112.— DOMESTIC MEDI- 

TV CINE. PRESERVING HEALTH, by M. RASPAIL. 

In demy 12mo, cloth, price Is. 6d. 

pUDIMENTARY. — 113. — USE OF FIELD 

TV artillery on SERVICE, by Lieut.-Col. HAMILTON 

MAXWELL. B.A. 

In demy 12mo, with Woodcuts, cl 'th, price Is 6d. 

PUDIMENTARY.— 114.— ON MACHINERY: 

W Rudimentary and Elementary Principles of the Constrnction 
and on the Working of Machinery, by C. I>. ABEL, C.E. 

In royal 4(0, cloth, price 7s. 6d. 

pUDIMENTARY.— 116.— A TLA.S OF PLATES 

TV OF SEVERAL KINDS OP MACHINES, 17 very valuable 
Illustrative plates. 

John Weale, SB, High Holborn, London, W.C. 
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]y|R WEALE’S EUDIMEXTARY SERIES. 



In deniY 12mo. irith WooHcnts, cloth, price Is. 6d. 

RUDIMENTARY. — 116. — TREATISE ON 

ACOUSTICS: The Distribution of Sound, by T. ROGER 
SMITH, Architect. 



In demv 12mo, with Woodcuts, cloth, price 2s. 6<I. 

■R UDIM ENTARY.— 1 1 7.— S U BTERRANEOUS 

SURVEYING. RANGING THE LINE WITHOUT THE 
MAGNET. By THOMAS FENWICK, Coal Viewer. With Im- 
proTemenls and Modern Additions bv T. BAKER, C.E. 



In demv 12itio, rrith Plates and Woodcuts, cloth, price 3s. 

TIUDIMENTARY.— 118, 119.— ON THE CIVIL 

j-'' ENGINEERING OF NORTH AMERICA, by D. STEVEN- 
SON, C.E. 2vols. ini. 



In demy I2mo, with Woodcuts, cloth, price 3s. 

RUDIMENTARY. — 120. — ON HYDRAULIC 

J-V e.NGINEEIHNQ, by G. R. BURNELL, C.E. 2voIs.ini. 



In demv 12mo. with 2 Engraved Plates, cloth, price Is. 6d. 

RUDIMENTARY. — 121. — TREATISE ON 

-I*' RIVERS AND TORRENTS, from the Italian of PAUL 
FRISI. 



In demy 12mo, bv PAUL FRISI, in cloth, price Is. 

RUDIMENTARY.— 122.— ON RIVERS THAT 

CARRY SAND AND MUD, and an ESSAY ON NAVI- 
GABLE CANALS. 121 and 122 bound together, 2s. 6d. 



In demv I2mo, with Woodcuts, cloth, price la. 6d. 

UDIMENTARY. — 123. — ON CARPENTRY 

AND JOINERY, founded on Dr. Robeson’s Work. 



In demy 4to, cloth, price 4s. 6d. 

RUDIMENTARY.— 123*.—ATL AS of PLATES 

In detail to the CARPENTRY AND JOINERY. 123 and 
123* bound together in cloth in 1 vol. 



In demv 12mo, with Woodcuts, clofh, price Is. 6d. 

RUDIMENTARY.— 124. — ON ROOFS FOR 

IV PUBLIC AND PRIVATE BUILDINGS, founded on Dr. 
Robiaoii’t* Work. 



In roy>«l 4to, doth, price 4s. 61. 

R UDIMENTARY.- 124*.— RECENTLY CON- 

-IV STRUCTED IRON ROOFS, Atlas of plates. 



In demv 12nio, with Woodcuts, cloth, price 3s. 

RUDIMENTARY.— 125.— ON THE COMBUS- 

-IV tION of COAL AND THE PREVENTION OF SMOKE, 
Chemically and Practically Considered, by CHARLES WYE 
WILLIAMS. 



In dmiv 12mo, cl.oh. 125 and 12fi together, price 8s. 

R UDIMENTARY. — 126. — II.LUSTRATIONS 

IV to WILLIAMS 8 COMBUSTION OF COAL. 126 and 126, 
2 vols. bound in 1. 



In demy 12mo, with Woodcuts, cloth, price Is. 6d. 

R UDIMENTARY. — 1 27. — PRACTICAL IN- 

-IV STRUCTIONS IN THE ART OF ARCHITECTURAL 
MODELLING. 

John Weale, 59, High Ilolbom, London, W.C. 
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jy|R. WEALE’S RUDIMENTAEY SERIES, 



lu demy 12mo, Engravings and Woodcuts. 

PUDIMENTARY.— 128. — THE TEN BOOKS 

-tv OF M. VITRUVIUS ON CIVIU, MILITARY, AND 
NAVAL AROHITEUTURE, translated by JOSEPH QWILT, 
Arch. 2 vols. in 1. 



In demy 12mo, 128 and 129 together, cloth, price 6s. 

pUDIMENTARY. — 129. — ILLUSTRATIVE 
■tv plates to VITRUVIUS’S TEN BOOKS, by the Author 
and JOSEPH GANDY, R.A. 



In demy 12mo. cloth, price Is. 

P UDIMENTARY. — 1 30. — IN QUIR Y INTO 
-tv the principles of beauty in GRECIAN ARCHI- 
TECTURE, by the Right Hon. the Earl of ABERDEEN, &c. &c. 



In demy 12mo, cloth, price Is. 

p UDIMENTARY. — 131. — THE MILLER’S, 
-tv merchant s, and FARMER’S READY RECKONER, 
for ascertaining at Sight the Value of any quantity of Com ; toge- 
ther with the approximate value of Millstones and Millwork. 



In demy 12mo, with Woodcuts, cloth, price 2s. 6d. 

pUDIMENTARY.— 132.— TREATISE ON THE 
AV erection of dwelling houses, with SPECI- 
FICATIONS, quantities OP the VARIOUS MATERIALS, 
&c., by S. II. BROOKS, Architect. 27 Plates. 



PUDIMENTARY SERIES. — ON MINES, 
-tv smelting works, and the MANUFACTURE OF 
METALS, as follows. 

In demy 12mo, with Woodcuts, cloth, price 2s. 

PUDIMENTARY, — Vol. 1. — TREATISE ON 
•tv the metallurgy of copper, by R. H. LAMBORN. 



In demy 12mo, to have Woodcuts, cloth. 

pUDIMENTARY. — Vol. 2. — TREATISE ON 
-tv the metallurgy of silver and lead. 



In demy 12mo, to have Woodcuts, cloth. 

pUDIMENTARY AND ELEMENTARY.— 

-tv Vol. 3 .— treatise on IRON METALLURGY up to the 
Manufacture of the latest processes. 

In demy 12mo, to have Woodcuts, cloth. 

pUDIMENTARY AND ELEMENTARY.— 

-tv V 0 I. 4 .-TREATISE ON GOLD MINING AND ASSAY- 
ING PLATINUM, IRIDIUM, Ac. 

In demy 12mo, to have Woodcuts, cloth. 

PUDIMENTARY AND ELEMENTARY.— 

-tv Vol. 5 .— TREATISE ON THE MINING OF ZINC, TIN, 
NICKEL, COBALT, Ac. 

In demy 12mo, to have Woodcuta, cloth. 

pUDIMENTARY AND ELEMENTARY.— 

-tv Vol. 6.— TREATISE ON COAL MINING (Geology and 
Means of Discovering, d:c.) 

In demv 12mo, with Woodcuts, cloth, price Is. 6d. 

p UDIMENTARY. — Vol. 7. — ELECTRO-ME- 

•tv TALLU ROY.— Practically treated by ALEXANDER 
WATT, F.K.S.A. 

John Weale, 59, High Holborn, London, W.C. 
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J^EW SERIES OF EDUCATIONAL WORKS. 



In demy 12mA, with Woodcuts, cloth, price 4s. 

ONSTITUTIONAL HISTORY OF ENG- 

LAND.— 1,2. 3,4.- By W. D. HAMILTON, of the SUte P. O. 



In demy 12mo, with Woodcuts, cloth, price 2s. 6d. 

OUTLINES OF THE HISTORY OF GREECE. 

V/ — 6, 6.-ByW.D. HAMILTON, 2 vols. 

In demy l2rno, with Map of Italy and Woodcuts, cloth, price 2s. 6d 

OUTLINE OF THE HISTORY OF ROME.— 

L/ 7, 8.— By W. D. HAMILTON, 2roIs. 



In demy 12mo, cloth, price 2s. 6i. 

pHRONOLOGY OF CIVIL AND ECCLESI- 

v-' A8TICAL HISTORY, LITERATURE, ART, AND CIVI. 
LISA.TION, hrom the earliest period to the present. — 9, 10.— 2 vols. 



In demy 12mo, cloth, price Is. 

pi RAMMAR OF THE ENGLISH LANGUAGE. 

'J —11.— By HYDE CLARKE, D.C.L. 



In demy 12roo, cloth, price Is. 

TJANDBOOK OF COMPARATIVE PHILO- 

Al LOGY.— ll».-By HYDE CLARKE, D.C.L. 



In demy stout 12mo, cloth, price 3s. 6d. 

T^ICTIONARY OF THE ENGLISH LAN- 

-L' GU AGE. — 12, 13.— A New Dictionary of the English Tongue 
as spoken and written, above 100,000 words, or 60,000 more than in 
any existing work, by HYDE CLARKE, D.C.L., 3 voU. in 1. 



In demy I2m«, cloth, price Is. 

pRAMMAR OF THE GREEK LANGUAGE. 

vJ —14— By H.C. HAMILTON. 



In demy 12mo, cloth, price 2a. 

■niCTIONARY OF THE GREEK AND ENG- 

A/ LI8H LANGUAGES.— 16, 16.— By H. K, HAMILTON, 2 
vols, in 1. 



In demy 12mn, cloth, price 2s. 

■pvICTIONARY OF THE ENGLISH AND 

A/ GREEK LANGUAGES.— 17, la— By H. K. HAMILTON, 2 
vols. in 1. 



In demy 12mo, cloth, price Is. 

pRAMMAR OF THE LATIN LANGUAGE. 

AJ the Rev. T. GOODWIN, A.B. 



In demy 12mo, cloth, price 2s. 

•niCTIONARY OF 'mB LATIN AND ENG- 

Ay LI8H LANGUAGES.— 20, 21.— By the Rev. T. GOODWIN, 
B.A. Vol.l. 



In demy 12mo, cloth, price Is, 6d. 

■niCTIONARY OF THE ENGLISH AND 

Ay LATIN lANGUAOES.— 22, 28.— By the Rev. T. GOOD- 
WIN, A.B. Vol. 11. 



In demy 12mn, cloth, price Is. 

QRAMMAR OF THE FRENCH LANGUAGE. 

John Weale, 69, Higli Holbom, London, W.C. 
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jl^R. WEALE’S EDUCATIONAL SERIES- 



In demy 12mo, cloth, price Is. 

■niCTIONARY OF THE FRENCH AND 

A-' ENGLISH LANGUAGES.— 26.— By A. ELWE8. Vol. I. 



In demy 12mo, cloth, price Is. 6d. 

TilCTIONARY OF THE ENGLISH AND 

FRENCH LANGUAGES.— 26.— By A. ELWES. Vol II. 



In demy 12mo, cloth, price le. 

p RAMMAR OF THE ITALIAN LANGUAGE 

VT _27._By A. ELWES. 



In demy 12mo, cloth, price 2a. 

T^ICTIONAEY OF THE ITALIAN, ENG- 

-L' LISH, and FRENCH LANGUAGES.— 28, 29.— By A. 
ELWES. Vol. I. 



In deray 12mo, doth, price 2s. 

•niCTIONARY OF THE ENGLISH, ITALIAN, 

A' AND FRENCH LANGUAGE8^-80, Sl.-By A. ELWES. 
Vol. II. 



In demy 12do, cloth, price 2s. 

T^ICTIONARY OF THE FRENCH, ITALIAN, 

A' and ENGLISH LANGUAGE8.-82, SS.-i-By A. ELWES. 
Vol. III. 



In deray 12rao, cloth, price Is. 

p RAMMAR OF THE SPANISH LANGUAGE. 

'A -34.- By A. ELWES. 



In demy 12mo, cloth, price 4b. 

■niCTIONARY OF THE SPANISH AND 

A^ ENGLISH LANGUAGE8.-36,88,37,88.— By A. ELWES. 
4 vols. in 1. 



In demy 12mo, cloth, price Is. 

QRAMMAR OF THE GERMAN LANGUAGE. 



In dcray 12mos cloth, price Is. 

pLASSICAL GERMAN READER.— 40.— From 

^ the best Authors. 



In demy 12mo, cloth, price Ss. 

•niCTIONARIES OF THE ENGLISH, GER- 
A/ man, and french languages.— 41, 42, 43.- By N. 
E. HAMIT.TON, 3 vols, separately. Is. each. 



In demy 12mo, cloth, price 7s. 

■niCTIONARY OF THE HEBREW AND 

A/ ENGLISH LANGUAGES.— 44,48.— Containlnu the Biblical 
and Rabbiiiiciil words, 2 vols. (together with the Grammar, which 
nay be had separately for Is.), by Dr, BRESSLAU, Hebrew Pro- 
fessor. 



In demy 12mo, cloth, price 3s. 

■niCTIONARY OF THE ENGLISH AND 

-L' HEBREW LANGUAGES.— 48.— Vol. III. to complete. 



In demy 12mn, cloth, price Is. 

JPRENCH AND ENGLISH PHRASE BOOK. 

John Weale, 69, High Ilolbem, London, W.C. 
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jy^K. WEALE’S CLASSICAL SEEIES, 



Mow in course cf Publication, in demy 12mo, price Is. per Volume 
(except iu some inblances, and those are Is. 6d. or 2s. each), very 
neatly printed on good paper. Those priced are published. 

nilEEK AND LATIN CLASSICS.— A Series of 

Volumes coiitainiiif; the principal Greek aod Latin Authors, 
accompanied by Explanatory Notes in Englisli, principally selected 
from tl>e best ami most recent German Commentators, and com- 
prising ail those Works that are essential for tlie Scholar and the 
Pupil, and applicable for the Universities of Oxford, Cambridge, 
Edinburgh, Glssgoer, Aberdeen, and Dublin — the Colleges at Belfast, 
Cork, Galway, Winchester, and Eton, and the great Schools at 
Harrow, Kugby, &c.— also for Private Tuition and InstrucUcn, and 
for the Library, as follows ; 



LATIN SERIES. 

In demy 12mo, boards, price Is. 

A NEW LATIN DELECTUS.— 1. — Extracts 

.TA from Classical Authors, with Vocabularies and Explanatory 
Notes, 



In demy 12mo, boards, price 2s. 

p.tESAR’S COMMENTARIES ON THE GAL- 

^ Lie WAR.— 2. — Wfth Grammatical and Explanatory Notes 
in English, and a Geographical Index. 



In demy 12mo, boards, price Is. 

QOENELIUS NEPOS.— 3.— With English Notes, 



In demy 12mo, boirds, price Is. 

'yiRGIL. — 4. — The Georgies, Lucolics, with English 



Notes. 



In demy 12mo, boards, price 2s. 

WIRGIL’S ./ENEID. — 6. — (On the same plan oa 

» the preceding). 

In demy 12mo, boards, price Is. 

XJ GRACE. — 6. — Odes and Epodes ; with English 

Notes, and Aualysis and Explanation of the Metres. 

In demy 12mo, boards, price Is. 6d. 

TT GRACE. — 7. — Satires and Epistles, with English 

J-A Notes, <!tc. 

In demy 12mo, boards, price Is. 6d. 

CALLUST. — 8. — Conspiracy of Catiline, Jugur- 

thine War, with English Notes. 

In demy 12mo, boards, price Is. 6d. 

'TERENCE. — 9. — Andrea and Heautontimorume- 

J- nos. with Enirlisli Notes. 



In demy 12mo, boards, price 2s. 

'TERENCE. — 10. — Phorniio, Adelphi, and Hecyra, 

with English Notes. 

In demy 12mo. 

^ICERO. — 11. — Orations against Catiline, for 

^ Sulla, for Arebias, and for the Manilian Law. 

In demy 12mo. 

pICEEO. — 12. — First and Second Philippics ; Ora- 

^ tions for Milo, for Marcellus, &c. 

John W tale, 69, High Holbom London, W.C. 
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R. WEALE’S CLASSICAL SERIES. 



In demy 12uio. 

QICERO. — 13. — He Olficiis. 



In (leinr 12n)0, board®, price 2 p. 

QICERO. — 14. — De AmicitiS., de Senectute, aud 

Itnifiiii. with Kno’liHh Nntpn. 



Urutue, with Englibh Notes. 
In demv 12mo. 



]U VENAL AND PERSIUS.— 15.— (The indeli- 

^ cate parts expunged.) 

T. 



In demy l*2mo, boards, price 3s. 

IVY. — 16. — Books i. to v. in two vols., with 

English Notes. 

In demy 12mo, boards, price Is. 

T IVY. — 17. — Books xxi. and xxii., with English 

Notes. 

In demy 12mo. 

-Agricola ; Germania; and An- 

nals, Book 1. 



n'ACITUS.— 18.- 



In demv 12mn, boards, price 2a. 

O ELECTIONS FROM TIBULLUS, OVID, aud 

PKOPEKT1U8.— 19.— with EnglLsh Notes, 

In demy 12mo. 

c ELECTIONS FROM SUETONIUS aud the 

later Latlu Writsra.— 20. 



GKEEK SEKIES, ON A SIMII.AR PLAN TO THE LATIN 
SERIES. 

Those not priced are in the Press. 

In demv 12nio. boards, price Is. 

INTRODUCTORY GREEK READER. — 1. — 

L On the same plan as the Latin Reader. 



In demy 12mo, boards, price Is. 

VENOPHON. — 2 . — Anabasis, L ii. iii., with 

English Notes. 

In deuiv 12mn, boards, price Is. 

Y ENOPHON. — 3. — Anabasis, iv. v. vi. vii., witli 

English Notes. 

Ill demy 12mo, botirds. price Is. 

-4. — Select Dialogues, with English 



L 



UCIAN.- 



K'ltes. 



In demy 12mo, bonrds, price Is. Hd. 

ISOMER — 5. — Iliad, i. to vi., with English Notes. 

In demy 12rao, boards, price la. 6d. 

J^OMER. — 6. — Iliad, viL to xiL, with English Notes. 

In demy 12rao, boards, price Is. 6d. 

H omer. — 7 . — Iliad, xUL to xvlli. with English 

Notes. 

In demy 12mo. bonrds, price ts 6d. 

TJOMER. — 8. — Iliad, xix. to xxiv., with English 

XX Notes. 

John tVealc, 69, High Holborn, London, W.C. 
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WEALE’S CLASSICAL SERIES. 

In dv'my 12«no, boards, price Is. 6d. 

OMER. — 9. — Odyssey, i. to vi., with English Notes. 

In demy 12mo, boards, price Is. 6d. 

UOMER. — 10. — Odyssey, vii. to xii., with English 

Kotea. 

In demy 12mo, board.s, price Is. 6d. 

H omer — ll. — Ody3sey,xiii.to xviii.with English 

Notes. 

In deray 12mo, boards, price Is. 6d. 

XTOMER. — 12. — Odyssey, xix. to xxiv. ; and 

Hymn.s, with English Notes. 

In demy 12mo, boards, price 2.s. 

"DLATO. — 13. — Apology, Crito, and Phaedo, with 

English Notes. ' 

In demy 12mo, boards, price Is. Gd. 

H erodotus. — 14. — i. IL, with English Notes. — 

Dedicated to Ilis Grace tbe Duke of Devonshire. 

In demy 12ino, boards, price Is. Gd. 

H erodotus. — 15. — iu. iv., with English Notes. 

I>edicat^*d to Ilis Grace the Duke of Devonshire. 

In demy 12mo. 

TJERODOTUS. — 16. — v. vi. and part of vii. 

Dedicated to Ills Grace the Duke of Devonshire. 

In demy 12rno. 

H erodotus. — 17. — Remainder of vii., viii., and 

ix. Dedicated to His Grace the Duke of Devonshire. 

In demy 12ioo, boards, price Is. 

^OPHOCLES. — 18. — CEdipus Rex, with English 

In demy 12mo. 

gOPHOCLES. — 19. — CEdipus Colonseus. 

In demy 12ino. 

gOPHOCLES. — 20. — Antigone. 

In demy 12mo. 

gOPHOCLES.— 21.— Ajax. 

In demy 12rao. 

gOPHOCLES.— 22.— Philoctetes. 

In demy 12mo. boarda, price Is. 6d. 

J^^^URIPIDES. — 23. — Hecuba, with English Notes. 

In demy 12mo. 

J^URIPIDES.— 24.— Medea. 

In demy 12mo. 

URI PIDES. — 25. — Hippoly tus. 

Jehn Weale, 59, High Holbom, London, W.C. 
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WEALE’S CLASSICAL SERIES. 

In demy 12mo, boards, price Is. 

~pURIPIDES. — 26. — Alcestia, with Eiiglisli Notes. 

In deuiy 12mo. 

J^URIPIDES.— 27.— Orestes. 

In demy 12me. 

T7UR1PIDE3. — 28. — Extracts from the roraaiuii)'>’ 

JL Playe. 

In dPTGy 12mo. 

OOPHOCLES. — 29. — Extracts from the remaining 

^ Plays. 

In demy 12rao. 

^^SCHYLUS. — 30. — Prometheus Vinctus. 



In demy 12mo. 

SCHYLUS.— 31.— Persce. 



In demy 12mo. 

^^SCHYLUS. — 32.— Septem contra Tliobas. 

In demy 12mo. 

SCH Y LU S. — 33. — Choephorre. 



In deray 12mo. 

SCH YLUS.— 34.— Eumenides. 

In demy t2mo. 

SCHYLUS. — 35. — Agamemnon. 

In^deiiiy 12mo. 

^SCHYLUS.— 36.- Suppliccs. 

In demy 12mo. 

J)LUTARCII. — 37. — Select Lives. 



In demy 12tno, 

^RISTOPHANES.— 38.— Clouds. 

In demy 12rao. 

J^RISTOPHANES.— 39.— Frogs. 

In demy 12mo. 

A E-ISTOPH ANES, — 40. — Selections from the 

£* remaining Comedies. 

In demy 12mo, boards, piice Is. 

fJHUCYDIDES. — 41. — I., with English Notes. 

In demy 12mo. 

^HUCYDIDES.— 42.— II. 

John Wer,le, 59, Ht?li Holbom, I/mdon, W.C. 
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WEALE’S CLASSICAL SEEIES. 



•pHEOCRITUS.— 


lu dt^iuy 12mu. 

43. — Select Idyls. 




Id d«niy 12mo. 


piNDAR.— 44. 






In demy 12mo. 


gOCRATES.— 45. 





in demy 12mo. 



JJESIOD.— 46. 



MR- WEALE’S PUBLICATIONS OF WORKS 

I’J- ON AKCHITECTURK, ENOINEEUING, AND THE 
FINE ARTS. 



In 1 large Atlas, folio Volnme, willi fine Plates, price £4 4s. 

it BRITISH GOVERNMENT WORK.”-THE 
aJ architectural antiquities and resto- 
ration OF ST. STEPHEN’S CHAPEL, WESTMINSTER 
flale the House of Commons). 



Fine Plates and Vignettes, Atlas folio, price £3 lOs. 

<< IVORWEGIAN GOVERNMENT WORK.” 

—THE CATHEDRAL OF THRONDHEIM, IN 
NORWAY. Text by Professor MUNCH; drawings by H. B. 
SCHIKMER, Architect. 



Large Atlas folio, 4 llTraisons, published in Madrid, at 100 reals 
each, or £1 in England. Illustrated by beautifully executed 
Engravings, some of which are coloured. 

< t qPANISH GOVERNMENT WORK.”— 

MONUMENTS ARoHITECTONIQUES DB L’ES- 
PAGNE, PUBLICS AUX FRAlS DE LA NATION.— Past I 
Provincia de Toledo, Granada, Atcald de llenarea. — Part 2. Cate- 
dral Toledo, I>etaiUe8.— Part 8. Grauada, Se^oyia, Toledo, Sala- 
manca. — Part 4. Santa Marla do Alcald de Henares, Casa Lonla de 
V'alencia, Toledo, Segovia, &c.— This work surpasses in beauty all 
other works. 



Columbior folio plates, with text also uniform, with gold borders, 
and sumptuously bound in red morocco, gilt; gilt leaves, £12 12s., 
Columbler folio plates, with text also uniform, with gold borders. 
And elegantly half-bound In morocco, gilt, £10 10s.; Plates in 
Columbler folio, and text in Imperial 4to, half-bound in morocco, 
gilt, £7 7s. ; Plates in Columbler folio, and text in imperial 4to, 
in cloth extra, boards and lettered, £4 14s. 6d. 

THE VICTORIA BRIDGE, AT MONTREAL, 

A IN CANADA. — Elaborately illustrated by views, plans, 
elevations, and details of the Bridge ; together with the lllustraliong 
of the Machinery and Contrivances iiacd in the construction of this 
stupendously important and valuable engineering work. The whole 
prduced in the finest style of art, plctorially and geometrically 
drawn, and the views highly coloured, and a descilplive text. 
Dedicated to His Royal Highness the Prince of Wales. By JAMES 
HODGES, Engineer to the Contractors. Engineers: ROBERT 
STEPHENSON and ALEX. M. ROSS. Contrsc'ors: Sir S. 
MORTON PETO, Bart., M.P., THOMAS BRASSEV, and ED- 
WARD LADD BETTS, Esqrs. 

John Weale, 69, High Holbom, T.ondon, W.C. 
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lUR WTEALE’S WOEKS OJf ARCHITEO- 

TUKE, ENGIN’EEKING, FINE ARTS, &c. 

In one Imperial folio volume, vritb exquisite Illustrative Plates from 
costly Drawings made by the most eminent artists, half-bound 
very neat, price £5 6s. Only 150 copies printed for sale. 

PROFESSOR COCKERELL’S WORK— 

-t THE TEMPLES OF JUPITER PANHELLENIUS AT 
iEGINA, AND OF APOLLO EPICURIU8 AT BASSjE, NEAR 
PUIGALEIA, IN ARCADIA. 



It is proposed to publish the Life and Works of the late 

TSAMBARD KINGDON BRUNEL, F.RS., 

Civil Engineer. — The genius, talent, and great enterprise 
of the late Mr. Brunei has a world-wide fame, his whole life was 
devoted alone to the science of his profession, not in imitation or 
copying others, but in invention. In finding out new roads to the 
ona'ard advancement of Ills Art, the lifting up from the slow and 
beating path of Engineering Art, new ideas and realities, and which 
has or have given to England a name for reference and of renowned 
intelligence in this Art. 



Jnst published, intto, with 100 Engravings, prlc», bound, 21s. 

-THE PRACTICAL HOUSE CARPENTER— 

More particularly for country practice, with specifications, 
quantities, and contracts: also containing — 1, Designs for the Cen- 
tering of Groins, Niches, &c.; 2. Designs for Roofs and Staircases. 
3. The Five Orders laid down to a scale; 4. Modem Method of 
Trussing Girders, Joints ofCarpenters' work ; 6. Designs for Modem 
Shop Fronts with their details; 6. Designs for Modern Doors with 
their details; 7. Designs for Modem Windows, with their details, 
and for Villa Architecture. The whole amply described, for the 
use of the Operative Carpenter and Builder. Firstly written and 
published by WILLIAM PAIN. Secondly, with Modern Designs, 
and Improvements, by S. H. BROOKS, Architect. 



In 1881 will be published a volume in 12mo, entitled 

A DIGEST OF PRICES of Works in Civil Engi- 

-lA- neering and Railway Engineering, Mechanical Engineering, 
Tools, Wrought and Cast Iron Works, Stone, Timber and AVIre 
Works, and every kind of iuformalion that can be obtained and 
made useful in Estimating, Specifying, and Reporting. * 



In 4to, 2s. 6d. 

airy, astronomer royal, F.RS., &c.— 

Results of Experiments on the Disturbance of the Compass 
in Iron-b\iiIt Ships. 

In a sheet, Ss., in case, 8s. fid. 

ANCIENT DOORWAYS AND WINDOWS 

(Examples of). Arranged to illustrate the different styles of 
Gothic Architecture, from the Conquest to the Reformation. 



In 1 vol. imperial 4to, with 20 fine Plates, neatly half-bound in 
cloth, £1 5s. 

ANCIENT DOMESTIC ARCHITECTURE.— 

Principiilly selected from origlnel dra wines in the collection 
ef the late Sir Wllllani Burrell, Bart., with observations on the 
application of ancient architecture to the pictorial composition of 
modem edifices. 



The stained glass fae-simile* 4s. 6d., in an extra case, or in a 
sheet, 8s. 6d. 

ANGLICAN CHURCH ORNAMENT,— 

Wherein are figured the Saintaof the English calendar, with 
tbeir appropriate emblems; the different styles of stained glass; 
and various sacred symbols and ornaments used in churches, 

John Weale, 59, High Holborn, London, W.C, 
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ME. WEALFS WORKS ON ARCHITEC- 

iVl TUKB, ENGINEKRING, FINE ARTS, Ac. 



In 4to, Is. 6d, 

ARAGO, Mons. — Report on the Atmospheric 

A System, and on the proposed Atmospheric Railway at I'aris. 

In 4to, with about 600 Engravings, some of wliich are liighiy 
coloured, 4 vols., original copies, lialf-botind In morocco, £6 6s. 

^'ARCHITECTURAL PAPERS. 



2 Engravings, in folio, useful to learners and for schools, 2s. 6d. 

ARCHITECTURAL ORDERS (FIVE) AND 

^ THBIR ENTABLATURES, drawn to a larf^er hcale, with 
Figured DimeOBions^ 



^RNOLLET, 



4to, Is. 

M. — Report on his Atmospheric 

Railway. 

In 4to, 10 Plates, 7s. 6d. 



A TMOSPHERIC RAILWAYS. — THREE RE- 

^ FORTS OH improved methods of Constructing and Working 
Atmospheric Railways. By R. MALLET, C.E. 



gARLOW, 



In 8vo, Is. 6d. 

P. W. — Observations on 

Railway Suspension Bridge. 



the Niagara 



In large 4to, very neat half-morocco, 18s., with Engravings. 

D ARRY, SIR CHARLES, R.A., &c. — 

II Studies of Modern English Architecture. By W. H. LEEDS ; 
The Travellers’ Club-House, illustrated by Engravings of Plans, 
Sections, Elevations, and details. _____ 

In 1 Vol.. large 8vo, witli coloured Plates, half-morocco, price £1 Is. 

DEWICK’S (J. G.) GEOLOGICAL TREATISE 

D ON 'rilE DISTRICT OF CLEVELAND IN NORTH 
VORKSHIRE, its Ferniginous Deposits, Lios and Oolites; with 
some Observations on Ironstone Mining. 



In 8vo, with Plates. Price 4s. 

DINNS, W. S. — Work on Geometrical Drawing, 

IJ embra*ing Practical Geometry, including the use of Drawing 
Instruments, the construction and use of Scales, Orthographic Pro- 
tection, and Elementary Descriptive Geometry. 

In 410, with 105 Illustrative Plates, clotli boards, £1 lls. 6d. 

B L A S H F I E L D, J, M., M. R. Inst., &c.— 

SELECTIONS OF VASES, STATUES, BUSTS, &o , from 
TERRA COTTAS. 



luSvo, Woodcuts, la. 

B L A S II F I E L D, J. M., M. R., Inst., &c.— 

ACCOUNT OP THE HISTORY AND MANUFACTURE 
OF ANCIENT AND MODERN TERRA COTTA. 



In 4to, 2s. 6J. 

pODMER, R., C.E.— On the Propulsion of Vessels 

D by the Screw. 



15fl. 

PRTDGE. — A large magnificent Plate, 3 feet 6 

D inches bv 2 feet, on a scale of 25 feet to an incli, of LONDON 
BRIDGE ; containing Plan and Elevation. Engraved and elab i- 
rately finished. The Work of the RENNIES. 

,Tohn Weale. 69, High Holltorn, London, W.C. 
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MR- WEALE’S WOEKS ON ARCHITEC- 

-L»J- TURK, ENGINEERING, FINE ARTS, &c. 



10s. 

"DEIDGE. — Plan and Elevation, on a scale of 

10 feel to an Inch, of STAINES BkIDGB ; a fine Engrtiving. 
The work of the RENNIES. 

In royal 8vo, with very elaborate Plates (folded), li's. 

•D RIDGES, SUSPENSION. — An Account, 

-LI with Illustrations, of the Suspcmslon Bridge across the KLver 
Danube, by Wm. T. CLARK, F.R.S. 

In 4 vols., royal 6vo, bound in 3 vols., half-moiocco, price £i 10s. 

■p RIDGES. — THE THEORY, PRACTICE, 

Jj AND ARCHITECTURE OF BRIDGES OF STONE, IRON, 
TIMBER, AND WIRE; with Examples on the Principle ot Sus- 
pension; Illustrated by 138 Engravings and 92 Woodcuts. 

In one large 8vo volume, with explanatory Text, and 68 Hates 
comprising details and measured dimensions. Bound in balf« 
morocco, uniform with the preceding work, price £2 lOs. 

•p RIDGES. — SUPPLEMENT TO “THE 

Jj THEORY, PRACTICE, AND ARCHITECTURE OF 
BRIDGES OF STONE, IRON, TIMBER, WIRE, AND SUS- 
PENSION.” 



1 large folio Engraving, price 7a.6il. 

■R RIDGE across the Thames.— SOUTHWARK 

IKON BRIDGE. 



1 largo folio Engraving, price 5a. 

T) RIDGE across the Thames. — WATERLOO 

iJ__8TO N E BRIDG E. 

1 very large Engraving, price 5s. 

T) RIDGE across the Thames, — VAUXHALL 

D IKON BRIDGE. 



1 verj- large Engraving, price 4a. «d. 

T>RIDGE across the Thames.— HAMMERSMITH 

-D SUSPENSION BRIDGE. 



1 large Engraving, price 4s. 6il. • 

■pRIDGE (the UPPER SCHUYLKILL) at 

-L) 1‘HILADELPHIA, the greatest known spin of one arch, 
covered. 



1 large Engraving, price 3«. 6d. 

T) RIDGE (the SCHUYLKILL) at PIIILA- 

DELPHIA, covered. 



1 large Engraving, price 3s. Sd. 

■pRIDGE. — ON THE PRINCIPLE OF SUS- 

PENSION, by Sir I. BRUNEL, ill the ISLAND OF 
BOURBON. 



1 large Engraving, price 4s. 

T)RIDGE. — PLAN and ELKVATION of the 

PATENT IRON BAR BRIDGE over the River Tweed, near 

Berwick. 

34 Plates, folio, £1 Is., troards. 

"DRIGDEN, R. — Interior Decorations, Details, 

and Views of Sefton Church, Lancashire, erected In the reign 
of Henry VIII. 

John Wcale, 69, High Hoiborn, London, W.C. 
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\IR WEALE’S WORKS ON ARCHITEC- 

IVl TURE, ENGINEERING, FINE ARTS, &c. 



1 large Engraving, price 3s. 6d. 

IIEITTON’S (John) VIEWS of the WEST 

1> FRONTS of 14 ENGLISH CATHEDRALS. 



1 Urge Erigraviijg in outline, price 2s. 6d. 

■RRITTON’S (Jolm) PERSPECTIVE VIEWS of 

D the INTERIOR of 14 CATHEDRALS. 



In 4to, 2s. C<1. 

T^EODIE, R., C.E. — Rules for Ranging Rail- 

way Curves, with the Theodolite, and without Tablc-s. 

1 large Engraving, pries 4s. 64, 

TIROWN’S (Capt. S.) CHAIN PIER at Brighton, 

-IA with Det-iils. 



The Text in one large Toliimo 6to, and the Tlates, upwards of 70 
in ntimber, in an atlas folio voiume, very neatly half-bound, 
£2 10 s. 

■DUCHANAN, R. — PRACTICAL ESSAYS 

-U ON MILL WORK AND OTHER MACHINERY; with 
Examples of Tools of modem invention ; first published by 
ROBERT BUCH.4NAN, M.E. ; afterwards improved and edited 
by THOMAS TREUGOLD, C.E. ; and re-edited, with the im- 
provements of the present age, by GEORGE RENNIE, F.R.8., 
C E., Ac., Ac. The whole forming 70 Plates, and 103 Woodcuts. 
John Wealc, 69, High Holbom, L.mdon, W.C, 



Text in roval 8vo, and Plates in imperial folio, 18s. 

T)UCHANAN, R. — SUPPLEMENT. — 

O PRACTICAL EXAMPLES ON .MODERN TOOLS AND 
MACHINES; a Stipplemenfary Volume to Mr. RENNIE’S 
edition of BUCH.\N.\N “On Mill-Work nnd Other Machinery,” 
by TREDGOLD. The work consists of 18 Plates. 



In Svo, with Plates, 2nd Edition, Is. 6d. 

J^URN, C., C.E. — Ou Tram and Horse Railways. 



I 



In one volume, 4to, 21 Plates, half-bound in morocco, £1 Is. 

T., Architect. — Examples of Ancient 

Eccli siastical Woodwork. 

' Is.'edi 



]^URY, 



CALCULATOR (THE) : Or, TIMBER MER- 

yj CHANT’S AND liUILDF.R’S GCIDE. By WILLIAM 
RICHARDSON and CHARLES G ANE, of Wisbeach. 



In Svo, Plates, cloth hoards, 7s. 6J. 

p ALTER, E. K., R.N.— THE CONSERVATION 

AND I.MPROVEMENT OF TIDAL RIVERS. 



In Svo, Woodcuts, Is fid. 

fiALVER, E.K., R.N.— ON THE CONSTRUC- 

TION AND PRINCIPLE OF A WAVE SCREEN, 
deafgnpd for thn Formation of Uarho nra of Refuir®. 

In 4»o, half-bound, p:icc £1 5s. 

r'ARTER, OWEN B., Architect. —A SERIFS 

OF THE ANCIENT PAINTED GLASS OF WINCIIES- 
TER CATHE DR AL, E xam pje^s of, 28 Coliiiired Illust rations. 

In 4to, 17 Plates, lialf-bonnd, 7s. fid. 

/■BARTER, OWEN B., Architect, —ACCOUNT 

^ OF THE CHURCH OF ST. .JOHN THE BAPTIST, 
at Bishopstnne, with Hlustratlons of its Architecture. 

Johu Weale, 59, High Ilolbom, London, W.C. 
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ME, WEALE’S WOEKS ON AECHITEC- 
IV-L tube, engineering, fine arts, &e. 

In 4to, with 19 Engravings, £1 Is. 

pHATEAUNEUF, A. de, Architect. — Architec- 

^ tnra Domestics ; a Series of very neat examples ot Interiors 
and Exteriors of residences in the Italian style. 

Large 4to, in hslf-red morocco, price £1 8s. 

pHIPPENDALE, INIGO JONES, JOHNSON, 

LOCK, and PETHEK.— Old English and French Orna- 
ments : comprising 244 designs on lOS Plates of elaborate examples 
of Hall Glasses, Picture Frames, Chimney-pieces, Ceilings, Stands 
for China, Clock and Watch Cases, Girandoles, Brackets, Grates, 
Lanterns, Ornamental Furniture, Omamenis for brass workers and 
silver workers, real ornamental iron work Patterns, and for carvers, 
modellers, &c., &c., &c. 

4to, third Edition with additions, price £1 11s. 6d. 

PLEGG, SAM., C.E.— A PEACTICAL TEEA- 

TISE ON THE MANUFACTURE AND DISTKIItU- 
BUTICN OF COAL GAS, Illustrated by Engravings from Wot k- 
ing Drawings, with General Estimates. 



In 4to, Plates, and 76 Woodcuts, boards, price 6s. 

pLEGG, SAM., C.E.— ARCHITECTUEE OF 

machinery. An Essay on Propriety of Form and Pro- 
portion. For tlie use of Students and Schoolmasters. 



^OLBURNS, 7 ,.— 



In 8vo, Is. 

On Steam Boiler Explosions. 



One very large Engraving, price 4s. 6d. 

pONEY’S (J.) Interior View of the Cathedral 

^ Church of St. Paul. 



In 4to, on card board. Is. 

^OWPER, C. — Diagram of the Expansion of Steam, 



In one vol. 4m, with 20 Folding Plates, price £1 Is. 

pROTON AQI] EDUCT, — Description of the 

New York Croton Aqueduct, in 20 large iletailed and engi- 
neering explanatoiy Plates, with text in the English, German, 
and French languages, by T. SCIIRAMKE, C.E. 



Ir demy 12mo, cloth, extra bound and lettered, price ds. 

T\EN [SON. — A Rudimentary Treatise on Clocks 

A] i Watches, and Bells ; with a fuU account of the Westmin- 



ster Clock i»nd Bells, by EDMUND BECKET DENISON, M.A., 
Q.C. Fourth Edition re-written aud enlarged, with EugiavitiKt^. 



In royal 4to, cloth hoards, price £1 lls.dd. 

•nOWNES, CHARLES, Architect.— Great Exhi- 

^ bitlon Building. The Building erected in Hyde Park tor 
the Great Exhibition, 1861 ; 28 large folding Plates, embracing 
Plans, Elevations, Sections, and Details, laid down to a largo Kcalo, 
and the Working and Measured Drawings. 



'TlRAWING BOOKS. — Showing to Students tlie 

-U superior method of Drawing and Siiadowing. 

D rawing book.— cours elemen- 

TA1RE8 DE LAVES APPLIQUfi A L’ARCHITECTURE; 



folio volume, containing 40 plabqrateiy engraved Plates, in sliadows 
and tints, very finely executed, by the best artists in France. £2. 
Paris. 



John Weale, 69, High Holbom, London, W.C. 
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■\/fR. WEALE’S WORKS ON ARCHITEC- 

TUKE, KKGISEEUIKO, FIXE ARTS, &c . 

D rawing book. — cours ElKmen- 

TA1RE3 DE LAVIS APPLIQUE A MECHANIQUE) 
folio Toluiiie, contniuiiig; 60 elaborately eiiijraveil Pl.iie.s, iu ehadowa 
and tints, very finely executed, by the best artists in France. 
£2 10s. Paris. 

T^RAWING BOOK.— COURS ElEmEN- 

TAIRES DE LAVIS APPLIQCK A OKNEMENTA- 
TION ; folio volume, containieg 20 elaborately engraved Plates, ia 
sbadovs and tints, very finely executed, by the best artists In 
France. £1. Patis. 

RAWING BOOK.— Etudes progre^ 

SIVES ET COMPLETES D’AROHITECTURE DE 
LAVIS, par J. B. TRITON ; large folio, 24 fine Plates, comprising 
the Orders of Architecture, mouldings, with profiles, ornaments, 
and forms of their proportion, art of shadowing doors, balusters, 
parterres, &c., Ao., &c. £1 4s. Paris. 

In 12mo, cloth boards, lettered, price 6s. 

E ckstein, G. F. — a Practical Treatise on 

Chimneys ; with remarks on Stoves, the consumption of 
Smoke and Coal, Ventilation, Ac. 

Plates, imperial Svo, price 7s. 

■pLLET, CHARLES, C. E., of the U. S.— Report 

on the Improvement of Kanawha, and Incidentally of the 
Ohio River, by me ans i f Artificial Lakes. 

In Svo, with Plates, price 12s. 

E xamples of Cheap Railway Making, 

American and Belgian. 

Iq one vol. 4to, 49 Plates, with dimensions, extra cloth boards, 
price 2Is. 

I p X A M P L E S for Builders, Carpenters, and 

-1 Joiners ; being well-selected Illustrations of recent Modem 
Art and Construetion. 

With Engravings and Woodcuts, price 12s. 

WROME, Lieutenant-Colonel, It.E. — Outline of 

the Method of conducting a Trigonometrical Survey, for the 
Formation of Topographical Plans ; and Instructions for fllting in 
the Interior Derail, both by Measurement and Sketching; Military 
Keconnaisaancos, Levelling, &c., &c., together with Colonial Sur> 
veying. 

In 4to, \vl»h Plates, price 7s. 6d. 

■P A l R B A l R N. W., C.E., F.R.S. — ON 

A WATER-WHEELS, WITH VENTILATED BUCKETS. 



In royal Svo, with Platea and Woodcuts, Second Edition, much 
improved, prioc, in extra cloth boards, 16s. 

■PAIRBAIRN, W., C.E., F.R.S.— ON THE 

-*■ APPLICATION OF CAST AND WROUGHT IRON TO 
BUILDING PURPOSES. 



In imperial Svo, with fine Plates, a re-issne, price 16s., or 21s. in 
half-morooco, gilt edges, 

P'ERGUSSON’S (J.) Essay on the Ancient Topo- 

-L graphy ol Jeniaalom, with rfstored Plans of tl«e Tt-mple, 

In Svo, sewed in wrapper, price 2s. 

niLL, J. — ESSAY ON THE THERMO DY- 

vJ NAMIC8 OF ELASTIC FLUIDS, by JOSEPH GILL, 
with Disgrams. 

.lohn Wgale, 69, High Holbom, London, W.C. 
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MR- WEALE’S WORKS ON AECHITEC- 

-Lfi TUKE, ENGINEEKINa, FINE ARTS, *c. 

Plutes, 8vb, boards, 6s, 

n.WILT, JOSEPH, Architect.— TREATISE ON 

TIIE EQEILIRK IUM OF ARCHES. 

In Svo, cloth b •irdii. with 8 Plates, 4s. Cd. 

TJAKEVVELL, S. J. — Elizabethan Architecture ; 

illn.strafed by piuallbls of Dolton House, Hatfield, I. 011 IL;- 
leat, and Wollaton, in England, and the Palazzo Della Canceliarla 
at Rome. 



Svo, with a .Hhp, Is. 

TJAMILTON, P. S., Barrister-at-Law, Htilifax 

- 1 --*- Nova Scotia — Nova Scotia considered as a Field for Emi- 
gration. 



In imperial 8ro, Third Edition, with additions, 11 Plates, cloth 
Iboards, 8s. 

TJ ART, J., On Oblique Bridges. — A Practical 

-I-*- Treatise on the Construction of Oblique Arches. 

In 410, with WooUcuts, 3s. 637^ 

TJEALD, GEORGE, C.E. — System of Setting Out 

RttUway Curves. 



Rovnl 8vo, Plates and Wooslcuts, price 12 b. 6J. 

TJEDLEY, JOHN. — Practical Treatise on the 

Working and Ventilation of Coal Mines, with Suggestions 
for Improreinents in Mining. 



Two Vols., demy 12mo, in cloth extra boards and lettered, price 

6r-1. 

’Ll OMER. — The Iliad and Odyssey, with' the 

Hymns of Homer, Edition with an accession of English notes 
by the Rev. T. II. L. LEARY, M.A. 



In Hvo, Willi Engravings, cloth boards. Third Edition, lOs. Gd. 

TJOPKINSON, JOSEPH, C.E.— The Working of 

the Steam Engtno Explained by the nse of the Indicator. 

In 8vo, ill boiu'ds, ISb. 

UUNTINGTON, J. B., C.E. — TABLES and 

RULES for Facilitating the Calculation of Earthwork, Land. 
Curves, Distances, and Gradients, required in the Formation of 
Railways. Roads . and Canals, 

Separate from the above, pric<? 3 b. 

UUNTINGTON, J. B., C.E. — THE TABLES 

OF GRADIENTS. 



10 Platos, Svo, bound, 5 b. 

TNIGO JONES. — Designs for Chimney Glasses 

and Chimney PiocoB of the Time of Charles the 1st. 

In a sheet, 2s. 



TBISH. — Plantation and British Statute Measure 

^ (comparative Table of), so that English Measure can bo trans- 
ferred into Iiisb, and rice 



In 4to, with 8 Engravings, in a wrapper, 6s. 

IRON.— ACCOUNT OF THE CONSTRUC- 

^ TION OF THE IRON ROOF OF THE NEW HOUSES 
OP PARLIAMENT, with elaborate Engra^’lngs of details. 



In imperial ito, with 50 Engravings, and 2 fine Woodcuts, halt- 
bound in morocco, £1 4s. 

IRON. — DESIGNS OF ORNAMENTAL 

A OATES, LODGES. PALISADING, AND IRON-WORK OF 
THE ROYAL PARKS, with Rome other Designs. 

John Wealo, 69, High Holborii, Loudon, W.C. 
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1V|K. WEALE’S WORKS ON ARCHITEU- 

i’J- TURE, ENQINEERING, FINE ARTS, &c. 



In 4to, with 10 Plates, 12s. 

T EBB’S, Colonel, Modern Prisons. — Their Cou- 

V atniotion and Ventilation. 



In 3 vol.s. 8vo, witli 26 elaborate Plates, cloth boards, £2 2s. 

TONES, Major-Gen. Sir John, Bart. — Journal 

tr of the Sieges carried on by the Array tinder the Duke of Wel- 
lington in Spain, between the years 1811 and 1814, with an Account 
of the Lines of Torres Vedras. By Major-Gen. Sir JOHN T. 
JONES, Bart, K.C.B. Third Edition, enlarged and edited by 
Lieut. -General Sir 11.4 KRY D. ,’OSES, Bart. 

18mo, cloth boards, 2s. 6d. 

VENNEDy AND HACKWOOD’S Tables for 

Setting ont Curves. 

In 37 Plates, half-cloth boards, 0s. 

T/ING, THOMAS.— The Upholsterer’s Guide; 

•* w Rule s for Cuttin g and Form ing Draperies, Valances. 

Illustrated by large Draughts and Engravings, In 1 volume 4to, 
text, and a large atlas folio volume of Plates, half bound, £6 6s. 

T7 NOWLES, JOHN, F.R.S. — The Elements and 

Practice of Nayal Arciiitecture ; or, A Treatise on S!»ip 
Building, theoretical and practical, on the best principles established 
in Great Britain ; with copious Tables of Dimensions, ScantlingK, 
&c. The Third Kdiiion, with an Appendix, containing the princU 
ph s of coD!«tTticting the Koyal and Mercantile Navies, bv Sir 

KO BKRT SEPPING3. 

41 Plates of a tine and an elaborate description in lar^e atlas folio 
balf-bnnnd, £2 12s. 6d.; with the text half-bound in 4to. 

T OCOMOTIVE ENGINES. — The Principles 

-Lj and Practice and Explanation of the Machinery of Locomotive 
Engi nes in operation. 

In 12mo, sewed, Is. 

Til AIN, Rev. ROBERT. — An Account of the 

ObservatorieR in and about London. 

4to, in boards, 10s. 

XTANUFACTURES AND MACHINERY. — 

-I’T- Progress of, in Great Britain, as exhibited chiefly in Chrono- 
logical notices of some Letters Patent granted for Inventions and 
Improvements, from the earliest times to the reign of Queen Anne. 

. 16mo, 2s. 6d. * 

■VI AY, R. C., C.E. — Method of setting out Railway 

-»TI- Curves. 

Imperial 4to, with fine Illustrations, extra cloth boards, £1 5s., or 
half-bound In morocco, £1 11s. 6d. 

■VfETHVEN, CAPTAIN ROBERT.— THE LOG 

I’A OF A MERCHANT OFFICER, Viewed with Reference 
to the Education of Young OlHcers and tlie Yotitli of the Mer- 
chant Servlre. By ROBERT JIETHVEN, Commander in tlie 
Peninsular and Oriental Company’s Service. 

In roval 8vo, Is. ftl. 

VIETHVEN, CAPTAIN ROBERT.— NARR A - 
IVl tIVES written by sea commanders, ILLUS- 
TRATIVE OF THE LAW OF STORMS. The “ Blenheim " 
Hnrric ine of IS.’il. wi th Diagrams. 

Part 1, large 8vi>, 6s. Part 2, in preparation. 

M urray, JOHN, C.E.— a Treatise on the 

Stability of Retaining Walls, elucidated by Engravings and 
Diagrams. 

John Weale, 59, Iligli Holboin, London, W.C. 
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WEALE’S WORKS ON AECHITEC- 

IVi TUKE, ENGINEERING, FINE ARTS, &c. 



On a large folio sheet, price 2s. 6d. 

■VjEVILLE, JOHN, C.E., M.R.L A. — OFFICE 

I’ HYDRAULIC TABLES: for the use of Engineers engaged 
in Water Works, giving the Discharge and Dimensions of River 
Channels and Pipes. 

In Svo, Second and much Improved Edition, with an Appendix, 
cloth hoards, price 16s. 

VTEVILLE, JOHN, C.E., M.E.I.A.— HY- 

i’ DR.VULIC TABLES, COEFFICIENTS, AND FORMULAi; 
for Finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers, with Extensive Additions, New Formula), Tables, 
and General Information on Rain-Fail Catchment-Basins, Drainage, 
Sewerage, Water Supply for Towns and Mili Power. 

On 33 foiio Piates, 12s. 

O RNAMENTS. — Ornaments displayed on a 
fuli size for Working, proper for alt Carvers, Painters, &c., 
containing a vaiiety of accurate examples of foliage and friezes. 



Piates, Svo, 2s. fid. 

ri’BRIEN’S, W., C.E. — Prize Essay on Canals 

^ and Canal Conveyance. 

In demy 8vo, cloth, boards, 12s. 

PAMBOUR, COUNT DE.— STEAM 

ENGINE; the Theory of the ProportiouB of Steam Engines, 
and a herics of practical formula;. 



In 8vo, cloth, boards, with Plates, a second edition, 18<>. 

A PRACTICAL TREATISE ON LOCOMO- 

TIVE ENGINES UPON RAILWAYS. — With practical 
Tables and an Appendix, showing the expense of conveying Goods 
by means of Locomotives on Railroads. By COUNT F. M. G. 
DE PAMBOUR. 



dto, 72 finely executed Plates, in cloth, £1 16s. 

PARKER, CHARLES, Architect, F.I.B.A. — 

The Rural aud Villa Architecture of Italy, portraying the 
several very interesting examples In that country, with Estimates 
and Specifications for the application of the same designs in Eng- 
land ; selected from buildings and scenes in the vicinity of Rome 
and Florence, and arranged for Rural and Domestic Buildings gene- 
rally. 



Price, complete, £2 2s. In 4(o. 

POLE, WILLIAM, M, Inst., C. E. — COR- 

r NISH PUMPING ENGINE; designed and constructed at 
the Hajle Copper House In Cornwall, under the superintendence 
of CAPTAIN JENKINS; erected and now on duty at the Coal 
Mines ol Languin, Department of the Loire Inftrieur, Nantes. 
Nine elaborate Drawings, historically and scientifically described. 



Wltli Plate. lOs. 6d. 

A N ANALYTICAL INVESTIGATION OF 

-at THE ACTION OF THE CORNISH PUMPING ENGINE. 
— This Third Part sold separately from above. 



28s. bound in 4to size. 

PORTFOLIO OF ENGINEERING ENGRAV- 

-F INGS.- Useful to Students as a Text Book, or a Drawing 
Book of Engineering and Jleclianics ; being a series of Practical 
Examples in Civil, Hydraulic, and Mechanical Engineering. Fifty 
Engravings to a scale for drawing. 

John Wealo, 59, High Ilolbom, London, W.C. 
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mb. WEALE’S works on aechitec- 

TUKE, ENGINEERING, FINE ARTS, &c. - 
60 Flat«8, 28s., boards. 

PORTFOLIO OF GREEK ARCHITECTURE. 

■A — Or, Dilettanti Drawing Book ; Architectural Engrarings, 
with descr ptivH Text. Being adapted as studies of the best 
Classic Models in the Grecian style of Architecture. 



60 Plates, £l 8s., bound. 

PORTFOLIO OR DRAWING BOOK OF 

A GOTHIC CHURCH ARCHITECTURE. -Of the periods 
of the 14ih, 16t!i, and 16th centuries. Useful to Architects, 
Builders, and Students. 

25 Plates, folio. 25s. 

PORTFOLIO OF ARCHAEOLOGICAL COL- 

LECTIONS.— Of curious, interesting, and ornamental sub- 
jects and patterns for stained glass windows, from York. 

18 Plates, lOs. 6d. Small folio. 

P ORTFOLIO OF ANCIENT CAPITAL 

LETTERS, MONOGRAMS, QUAINT DESIGNS, &c. — 
Beautifully Coloured and Ornamented. 



153 Plates, folio, half-bound in morocco, very neat, £4 4s. 

PUBLIC WORKS OF GREAT BRITAIN.— 

-a Consisting of Railways, Rails, Chairs, Blocks, Cuttings, 
Embankments, Tunnels, Oblique Arches, Vi^ucts, Bridges, Sta- 
tions, Locomotive Engines, &c. ; Cast-Iron Bridges, Iron and Gas 
Works, Canals, Lock-gates, Centering, Masonry and Brickwork 
for Canal Tunnels ; Canal Boats : the London and Liverpool 
Docks, Plans and Dimensions, Dock gates, Wslls, Quays, and 
their Masonry ; Mooriug-Chalna; Plan of 4he Harbour and Port 
of London, aiid other Important Engineering Works, with Descrip- 
tions and Specifications. 

In two Parts. Imperial folio. 

PUBLIC WORKS OF THE UNITED STATES 

-T OF AMERICA. 

And the text in an 8vo Volume, price together £2 6s, 

PEPORTS, SPECIFICATIONS, AND ESTI- 

■AV mates of public works of the united 

STATES OF AMERICA; explanatory of the Atlas Folio of 
Detailed Engravings, elucidating practically these important En- 
gineering Works. The Plates are Engraved in the best style. 



Imperial 8vo, 60 Engravings, £1 6s. 

PAPERS AND PRACTICAL ILLUSTRA- 

-A TIONS OF PUBLIC WORKS OF RECENT CONSTRUC- 
TION— BOTH BRITISH AND AMERICAN. Supplementary to 
previous Publications, and containing all the details of the Niagara 
Bnspenaion Bridge. 

Half-bound in morocco, finely coloured Plates, price £8 3s. 

PAWLINSON’S, ROBERT, C.E. — Designs for 

Factory, Furnace, and other Tall Chimney Shaits. Tall 
chimneyH are necettaary for purposes of Trade and Manufactures. 
They are requireJ for Factories, for Foundries, for Gas Works, for 
Chemical Works, for Baths and Wash-houses, and for many other 
purposes. 

Third Edition, in royal 8vo. boards, with 13 Charts, &c., 12s. 

pEID, Major-General Sir W., F.R.S., &c, — AN 
XV attempt TO DEVELOP THE LAW OF STORMS 
by means of facts arranged according to place and time ; and hence 
to point out a cause for the variable winds, with a view to practical 
use in navigation. 

John Wcale, 69, High Tlolbom, London, W.C. 
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WEALE’S WORKS ON ARCHITEC- 

TURE, ENGINEERING, FINE ARTS. Ac. 



la royal 8vo, uniform with the preceding, 9s., with Charta and 
Woodcuts. The work together in 2 toIh., £i la. 

■pEID, Major-General Sir W., F.R.S., &c. — 
TV the progress of the development of the 
LAW OF storms and OF THE VARIABLE WINDS, with 
tbe prac(i<'abie applicHtion of the subject to navigation. 

Illustrated wi’h 17 Hates, Third Edition, 8vo, cloth, 7s. 61. 

"piCHARDSON, C. J., Architect. — A Popular 

TreaisH on the Warming and Ventilation of Buildings; 
showing the advantage of the improved system of lleated Water 
Circulation. And a method to effect the combination of large and 
small pip^H to the same apparatus, and ventilating buildings. 

Bound io 2 vols., very neat, half^morocco, gilt tops, price £18. 

R ENNIE’S, Sir JOHN, F.R.S., Work on 

the Theory, Formation, and Construc^on of* British and 
Foreign Harbours, Bocks, and Naval Arsenals. Tltis great work 
may now be had complete, 20 parts and supplement, price £16. 

In tivo, 2s. 

■p EV Y, J. L., C.E. — The Progressive Screw 

•AV AS A P RQPRU.KR IN NaVIOATION. 

12mo, cloth boards, Ss. 6d. 

S imms, F. W. — Treatise on the principal 

Mathematical and Drawing Inetnimenta employed by the 
Engineer, Architect, and Surveyor; with a description of the Theo- 
dolite, together with Instructions in Field Works. 



4to, with fine Plates, a New Edition, extended, seweii, Ss. 

CMITH, C. H., Sculptor. — Report and Investiga- 

^ tion into the Qualifications and Fitness of Stone for Building 
Purposes. 

Ill 1 vul. 8vo, in boards, 7 k. dd. 

OMITH’S, Colonel of the Madras Engineers, 

Observations on the Duties and Responsibilities Involved in 
tbe Management of M ines. 

8vo, cloth boards, with Index Map, 6s. 

COPWITH, THOMAS, F.R.S. — THE 

^ AWARD OF THE DEAN FOREST COMMISSIONERS 
AS TO THE COAL AND IRON MINES. 



18 large folio Plates, £1 4s. Separately, Ss. each. 

OOP WITH, THOMAS, F.R.S.— SERIES 

LJ OF ENGRAVED PLANS OF THE COAL AND IRON 
MINES. 



12 PlateM, 4to, 6s. in a wrapper. 

OTAIRCASES, HANDRAILS, BALUSTRADES. 

o and newels OF THE ELIZABETHAN AGE, &r.— 
Consisting of — 1. Staircase at Audley-end Old Manor House, 
Wilts; 2. Charlton House, Kent; 8. Great Ellingham Hall, Nor- 
folk; 4. Dorfold, Cheshire; 6. Cliarterhonse; 6. Oak Staircase at 
Clare Hall, Cambridge; 7. Cromwell Hall, UIghgate; 8. Ditto; 9. 
Catherine Hall, Cambridge; 10. Staircase by Inigo Jones at a 
boose in Cbandos Street; 11. Ditto at East Sntton; 12. Ditto, ditto. 
CMfal to those constructing edifices in tbe early English domestic 
style. 



Large atlas folio Plates, price £2 2s. 

CTALKARTT, M., N.A. — Naval Architecture ; 

^ or. The Rudiments and Rules of Sliip Buildiug: exemplified 
In a Series of Ur.iughts and Plans. No text. 

John Weale, 69, High llolboru, London, W.C. 
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lUR WEALE’S WORKS ON AKCHITEC- 

IVl TUKE, ENGINEERING, FINE ARTS, *c. 

With Illuslrative Diaitrams. In 8vo, 7s. 6d. 

CTEVENSON’S, THOMAS, C.E., of Edinburgh, 

^ Description of the Different kinds of Lighthouse Apparatus. 
8vo, 2s. 6d. 

CTEVENSON, DAVID, C.E., of Edinburgh.— 

^ Supplement to liis Work on Tidal Rivers. 



Text in Ito, and large folio Atlas of 75 Elates, naif-cloth boards, 
£2 12s. 6d. 

CTEAM NAVIGATION. — Vessels of Iron and 

^ Wood; the Steam Engine; and on Screw Propulsion. By 
WM. FAIRBAIKN, P.R.S., of Manchester; Messrs. FORRESTER, 
M.I.C.E., 01 Liverpool; JOHN LAIRD, M.I.C.E., of Birkenhead; 
OLIVER LANG, (late) of Woolwich; Messrs. SEAWARD, Lime- 
honse, Ac. &<^ Stc. Together with Results of Experiments on the 
Disturbance of the Compass in Iron-built Ships. By G. B. AIRY, 
H..A., Astronomer Royal. 



lOs. 

OT. PAUL’S CATHEDRAL, LONDON, SEC- 

^ TION OF. — The Original Splendid Engraving by J. 
GWYN, J. WALE, decorated afjreeablyto the original intention 
of Sir Christopher Wren ; a very fine large print, showing distinctly 
the construction of that magnificent edifice. 

Mze of Elate 4^ feet in height, lus. 

CT. PAUL’S CATHEDRAL, LONDON, GREAT 

^ PLAN. — J. WALE and J. GWYN’S GREAT PLAN, 
accurately measured from the Building, with alt tlie Dimensions 
figured and in detail, description of Compartments by engraved 
Writing. 

Second Edition, greatly enlarged, royal Svo, with Elates, cloth 
boards, price 16s. 

CTRENGTH OF MATERIALS.— FAIRBAIRN, 

^ WILLIAM, C.E., F.R.S., and of the Legion of Honour of 
France. On the application of Cast and Wrought Iron to Building 
Purposes. 

With Elates and Diagrams. New Edition. The work complete 
in 2 vols., bound in 1 vol., price, in cloth boards, 16s. The 
second portion of the work, containing Mr. Hodgkinson's Experi- 
mental Researches, may be had separatelv, price 9s. 

S TRENGTH OF MATERIALS.— HODGKIN- 

SON. EATON, F.R.S., AND THOMAS TREDGOLD, 
C.E. A PRACTICAL ESSAY ON THE STRENGTH OF CAST 
IRON AND OTHER METALS; intended for the assistance of 
engineers, iummasters, millwrights, architects, founders, smiths 
and others engaged in the construction of machines, buildings, &c’ 
By EATON HODGKIN SON, F.R.S. 



To he published in 1861, in crown Svo, bound for use. 

CTRENGTH OF MATERIALS.— POLE, WIL- 

^ LIAM, C E., FJl,8. — Tables and popular explanations of 
the Strength of Materials, of Wrought and Cast Iron with other 
metals, for structural purposes ; developing in a systematic form, 
the strengtIiB, bearings, weights, and forms of tliese materials, whe- 
ther used as girders or arches, for the construction of bridges and 
vladncts, public buildings, domestic mansions, private buildings, 
columns or pillars, bressummiers for warehouses, shops, working 
and manufacturing factories, &c. 6ic. &c. The whole rendered of 
easy reference for architects, builders, civil and mechanical engi- 
neers, millwrights, ironfounders, &c. &c. &c., and forming Ready 
Reckoner or Calculator. 

John Weale, 59, High Holbom, London, W.C. 
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T\,/|K. WKALK’S WORKS ON ARCHITEC- 

lY X TURK, KNOINKERING, FINE ARTS, Ac. 

30 very elaborately drawn EngravingF. In Urge 4to, neatly half, 
bound ar.d lefered, £1 la. A few copies on largo imperial size, 
extra half-binding. £l llg. 6d, 

'^j'EMPLE CHURCH. — The Architectural History 

^ and Archilectiiral Ornaments, Embellisbmeuts, and Painted 
Glass, of the Temple Church, London. 



Part I., with 26 Engravings on Wood and Copper, in cloth boards, 
4to, 15s. 

^f'HAMES TUNNEL. — A Memoir of the several 

^ Operations and the Construction of the Tliaraes Tunnel, from 
Tapers by the late Sir 1SA.MBAUD DKUNEL, F.R.S>, Civil 
Kiiglnccr. 



Fourth Edition, with a Supplementary Addition, lar^e 8vo, 12.-I. 6d. 

'I'HOMAS (LYNALL), F.R.S.L.— Rifled Ordnance. 

— A Practical Treatise on the Application of the Principle 
of the Eifle to Guns and Mortars of every calibre ; to which Is 
added a New Theory of the Initial Action and Force of Fixed 
Gunpowder plates. 



In 4to, complete, cloth, Vol. I., with Engravings, £l 10s.; Vol. II., 
ditto, £1 8s.; Vol. III., ditto, £2 12s. 6d. 

Transactions of the institution 

A OP CIVIL ENGINEERS. 



8 vols., numerous Engravings of Sections of Coal Mines, &c., large 
folding Plates, several of which are coloured, iu large Svo, half- 
bound in calf, price £1 Is. per volume. 

transactions of the north of 

A ENGLAND INSTITUTE OF MINING ENGINEF.RS.— 
Commencing in 1852, and coiitinued to 1860. 



A New Edition revised by the translator, and with additional Plates, 
in demy 12mo, India proof Plates and Vignettes, half-bound in 
morocco, gilt tops, price 12s. Only 25 printed on India paper. 

WITRUVIUS. — The Architecture of Marcus 

’ Vitruvius Pollio in 10 Books. Translated from the Latin by 
JOSE PH GWILT, F.S.A., F.lt.A.S. 

In 4lo, with Plates, 7s. 6d. 

W ALKER’S, THOMAS, Architect. — Account 

of the Church at Stoke Golding. 



£1 10s. 

W HALE’S QUARTERLY PAPERS ON En- 
gineering. — Vol. VI. (Parts 11 and 12 completing 
the work.) Compiising, "On the Principles of Water Power.” 
Plates. Experiments on Locomotive Engines. Coloured Plates. 
On Naval Arsenals. On the Mode of Forming Foundations under 
water and on bad ground. Plates. On the Improvement of the 
Kiver Midway and of the Fort and Arsenal of Chatham. On the 
Improvement of Portamonth Harbour. An Analysis of the CornlsU 
Pumping. Plates. On Water Wheels. Plates. 



Text in Svo, cloth hoards, and Plates in atlas ftilio, in cloth, 16s. 

W HITE’S, THOMAS, N.A., Theory aud Prac- 

tice of Ship Building. 



In Svo. «lth a large Sectional PUte, Is. 6d. 

W HIG II CORD, JOHN, Architect. — • 

OBSERVATIONS ON KENTISH KAG STONE AS A 
BUILDING MATEIUAL. 

John Weale, 59, High Ilolborn, London, W.C. 
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IVfE. WEALE’S WOEKS ON AKCHITEC- 

-L’A TUKE, engineering fine AUTa, &c. 



4tn, coloiirpd Platt'S, in balf-morocco, 7s 6d. 

W HICHCORD, JOHN, Architect.— HIS- 
TORY AND ANTIQUITIES OF THE COLLEGIATE 
CHURCH OF ALL SAINTS, MAIDSTONE. 



In 4to, 

\\7ICKSTEED, THOMAS, C.E. — AN EXPE- 

RIMENTAL INQUIRY CONCERNING THE RELA- 
TIVE POWER OF, AND USEFUL EFFECT PRODUCED 
BY, THE CORNISH AND BOULTON & WATT PUMPING 
ENGINES, and Cylindrical and Waggon-Head Boilers. 



In 8vo, Is, 

WICKSTEED, THOMAS, C.E. — FURTHER 

»» ELUCIDATION OF THE USEFUL EFFECTS OF 
CORNISH PUMPING ENGINES; showing the average work- 
ing for long periods, &c., &e., &c. 



£2 2s. 

W ICKSTEED, THOMAS, C.E. — THE 

ELABORATELY ENGRAVED ILLUSTRATIONS OF 
THE CORNISH AND BOULTON & WATT ENGINES erected 
at the Flast London Water Works, Old Ford. Eight large atlas 
folio very fine line engravings by GLADWIN, from elaborate 
drawings made expressly by Mr. WICKSTEED; folio, together 
with a 4to explanation of the plates, containing an engraving, by 
LOWRY, of Harvey and WesFs patent pnmp-valve, with sp^- 
fication. 



With numerous Woodcuts. 

lUILLIAMS, C. WYE, Esq., M. Inst. C. E.— 

»* THE COMBUSTION OF COAL AND THE PREVEN- 
TION OF SMOKE, cheinically and practically considered. 



Imperial 8 yo, with a Portrait, 2'i. 6d. 

williams, C. wye, Esq, M. Inst. C. E. — 

»» PRIZE ESSAY ON THE PREVENTION OF THE 
SMOKE N UISANCE, with a fine portrait of the Author. 



Wfth S Plates, containing 61 figures, 4to, 6s. 

W ILLIS, REV. PROFESSOR, M.A.— A 

system of Apparatus for the use of Lecturers and Experi- 
menters in Mechanical Philosophy. 



In 4to, bound, with 26 large plates and 17 woodcuts, 12a. 

WILMKS manuals. — A MANUAL OF 

WRITING AND PRINTING CHARACTERS, both 
ancient and modem. 



Maps and Plans, In 4to, plates colonred, half-bound morocco, £2. 

WILME’S manuals. — A HANDBOOK 

»* FOR MAPPING, ENGINEERING, AND AKCHITEC- 
TURAL DRAWING. 

Three VnIs., large Svo, £3. 

WOOLWICH. — COURSE OF MATHEMA- 

’ ' TICS. This course Is essential to all Students destined 
for the Royal Military Academy at Woolwich. 

Svo, Is. 

Y ule, major-general.— on break- 
waters AND BUOYS of VERTICAL FLOATS. 

John Weale, 69, High Holbom, London, W.C. 
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TTOREIGN WORKS, KEPT IN STOCK AS 

A FOLLOWS:— 



Large folio, 32 ylatea, some coloured, and 12 woodcuts, 50 francs. 
£2 10s. 



ARCHITECTURE SUISSK— Ou Choix de Mai- 

pons Rusfiqups des Alpes da Canton de Berne, par OKAF- 
riNRIED et STCRLER. ArchitecteH. Berne, 1844. 



Small folio, 62 most interesting and explanatory plates of Public 
Works, Bridges, Iron Works, &c., &c., &c., very neatly half- 
bound in morocco, £1 103. 

■DAUERNFETND, CARL MA X.— VORLEGE- 

■Lf BLAETTER ZUK BRUCKENBAU KUNDE. MHuchen. 



Large folio, 36 plates of Byzantine capitals, 12s. 

J^YZANTINISCHE CAPITAELER— MUnchen. 



Second edition, 126 plates, large folio, best Paris edition, 100 f., 
printed on fine paper, half cloth boards. £4 4s. 

pALLIAT, VICTOR, ARCT.— Parall^le dea Mai- 

^ sons de Paris, constniites depiils 1830 jusqu’ii nos jours. — 1867. 



Large folio, 60 francs, 60 plates, afid several vignettes, £2 8s. 

ptAN^TO, F. — Sainte-Marid d’Auch. Atlas Mono- 

^ graphique de Cette CathMrale. The Plates consist principally 
Of ontline drawings of the Painted Glass Windows in this Cathe- 
dral. 



120 plates, elegant in half-mornceo extra, interleaved, £5 15s. 6d. 

pASTERMAN, A. — PARALfiLLE des MAI- 

SONS de BRUXELLES et des PRINCIPALES VILLES de 
la BELGIQUE, constmites depuis 1830 jusqu'h nos jonrs, reprd- 
sentds en plans, 5l5vations, coupes et details Intdrleurs et exterieurs. 
—Paris. 

Small follor, 48 plates of edifl-es. £1 Is. * 

■pjEGEN, L. — LES CONSTRUCTIONS EN 

-L' BRIQUES, compoBdes et pnblides. 8 livraisons.— 1868. 



Small folio, 48 plates of houses, parts of houses, details of ail kinds 
of singularly beautiful woodwork, coloured plates in imitation of 
tlie objects given, £1 Is. 

■nEGEN, L.— LES CONSTRUCTIONS ORNA- 

J-/ MENTALES EN BOIS, 8 livraisons. 



In 8 very large folio parts, 35 fine plates, £1 11s. 6d. 

^AERTNER, F. V. — The splendid works of M. 

GAERTNER of Munich, drawn to a very large size, con- 
sisting of tlie library in plans, elevations, interiors, details, and 
sections, and coloured ornaments. The church, with details, orna- 
ments, &c. — Milnchen. 

Small folio, 86 fine plates of the Architecture, ornament, and detail 
of the houses and churches of Germany during the middle age, 
very neatly half-bound in morocco, £2 12s. fid. 

XT ALLEN BACH, C. C. — Chronologic der Deutsch- 

Mittelalterlichen Baukunst. — Milnchen. Fine Work. 



The works of the great master KLENZIE of Municli, in 6 parts 
very large folio, 60 plates of elevations, plans, sections, details 
and ornaments of his public and private buildings executed iu 
Munich and St. Petersburg, £2 2s. 

T7LENZE, LEO VON. — Sammlung Arthitec- 

toniHlier Entwilrfe, fiir die Ansfllhrung bestimmt Oder wlrk- 
llch ansgefUhit. Published in Munich. 

John Weale, 69, Uigh Holbom, London, W.C. 
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VOEEIGN WORKS KEPT IN STOCK AS 

J- FOLLOWS:— 



Upwnrda ol 100 pUtes, large 4t<i, £2 12a. 6(1. 

pETlT, VICTOR.— CHATEAUX DE FRANCE. 

Architecture Plttoresque, ou Monuments des quinzleme ©t 
seizi^me Kiecies. Paris. 



Llvraisons 1 k 18, very finely executed plates, large imperial folio, 
£5 8s. 

CHATEAUX DE LA VALLfiE DE LA 

LOIKE DES XV, XVI, ET COMMENCEMENT DU XVII 
SIECLE.— Paris , 1B57— 60. 

4to, 96 plates, 72f.; £2 lO.s. 

T3ECUEIL DE SCULPTURES GOTHIQUE.— 

Av Dessini^es ot graveSa k I'eau forte d’apr^s les plus beaux uionu- 
ments (xinstruits en France depuis le onzl^ine jnsqii’ati qiilnzlimo 
siOcle, par ADAMS, Inspecteur des travaux de la Salute Cbapellc. 
Paris, 1856. 

4 parts are published, price 14s. 

pAMfiE.— HISTOIRE GENfiRALE DE L’AR- 

CIIITECTUUE. L’lllsfoire general© de I’Architecture, par 
DANIEL RA31EE, forme 2 vol. grande in 8vo, publics en 8 fas- 
ciciile a. 

6 vols., Urge 8vo, numerous fine woodcuts, half morocco. 

T7IOLET-LE-DUC. — DICTIONNAIRE RAI- 

* SONNE, derArchitecturcFrancaisedu quinzleme au seizUmo 
si^*cTc. Paris, 1854-8. 



2 voU., extra imperial folio, price £G IGs. 6d. 

T> ADIA D’ALTACOMBA. — Storia e Descrizione 

della Aniico Sepolchro dei Ueali di Savola, fondita da Amedi© 
Iir. rinnovata da Carlo Felice e Maria Christina. 



79 livraisons in Urge 4(o, 200 engravings, £8 18s. 6d. 

"DELLE ARTl. — II Palazzo Ducale di Venezia, 

A/ Illustrato da Fr ancesco Za nott o. V enezia , 1846—1858. 

2 yols. large 4to, 62 very neatly engraved outline Plates, £1 5s. 

pANOVA. — Le Tombe ed i Monumenti Illustri 

d'ltalia. Milano. 



2 voU. 4to, 67 elaborate Plates, £1 16s. 

pAVALIERI SAN-BERTOLO (NICOLA).— 

^ ISTITUZIONI DI ARCIIITETTURA STATICA E IDRAU- 
LTCA. Mantova. 



2 vols. imperial folio, in parts of eight divisions, &c., New and much 
Improved Edition, comprising 2f)9 Plates of the Public Buildings 
of Venice, plans, elevations, sections, and details, £8 18s. 6d. 

pICOGNARA (COUNT). — LeFabbriche eiMonu- 

menti Cosplcui di Venezia, illustrati da L. Cicognara, da A. 
Diedo, e da G. A. Selva, edizione con coploso note ed aggiunte di 
Francesco Zanotto, arricchita di nuove tavolc e della Versione 
Francese. Venezia n^llo stab. naz. di O. Antonelii a spese degli 
edit. G. Antonelii e Lucif*no Basadoniia, 1869. The elaborately de- 
scriptive text is in French and Italian, beautifully printed. 

Copies elegantly hHlf-bomid in mt rocco, extra gilt, library copy 
and interleaved. £12 12s. Venezia, 1858. 

Folio, Portrait, and 147 Plates, consisting of subjects of public build- 
ings, executed at Verona, plans, elevations, sections, details, and 
ornaments, with some executed works at Venice. &c., £* 4a. 

T?ABBRICHE.— CIVILI ECCLESIASTICHE 

j- E MILITAKI DI MICHELE SAN MICHELE disegnatc 
ed Incise da RONZANI FRANCESCO e L. 

GIROLAMO. 

John Weale, 69, High Ilolborn, London, W.C. 
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■I70REIGN WORKS KEPT IN STOCK AS 

A FOLLOWS. 

Lar^o (olio, cuniaiiiiiiK a pi'ofu.Hloii oFPlates of the palaces, theatres, 
bitel de Titles, and olhcr public buildings in several parts of 
Italf. Eleganlljr half-bound in red morocco, extra gilt and inter- 
leaved, £d Gs. 

■^ABBRICHE.— E DISEGNI D’ANTONIO 

A DIEUO, NODILK VEM CT O. Venezia, 

36 livraisons, price £13 13s. 

nALLERIA DI TORINO (LA EE ALE). — 

” lUustrata da R. D’AZEGLIO, Memb. dell* Accad., &c, &c. 
Copies, Indian proofs, £18 I8s. 

Bound copies in elegant half-morocco binding, India prrof, £23 2s. 
2 vola. folio, complete, 177 Rlates of outline elevations, plans, in 
terlors, details, Sec., first impression, 150 francs, half-bound. £6 6s. 

G authier, M.P., Architecte. — Les PLUS 

BEAUX EDIFICES de la VILLE da GENES et dea Bes 

F. NVIRONS. Paris, 1830-2. 

Folio, 109 Plates of plans, elevations, sections, and details, £3 8s. 

p RANDJEAN de MONTIGNY et A. FAMIN. 

'j —ARCHITECTURE TOSCANE, on palais, maisons, et 
autrea (idifices, de la Toscane. Paris, 1815. 

Oblong folio, containing a profusion of picturesque views of palaces 
and public buildings and scenes of Venice, executed in tinted 
lithography, with full descriptions attached to each. Elegant in 
half extra morocco, interleaved, £4 Its. 6d. 

iriER,G.— VENEZIA MONUMENTALE PIT- 

AV- TOR E3CA . j^nez]^. 

Large folio, 61 livraisons or 3 vols., with 3 vole, of text in 4to, 
£18 ISs. 

T ETAROUILLY, P. — Edifices de Rome Mo- 

J-i derne. Paris, 1836-55. 

Fine PFates of the New Palace of Justice, Senate House, &c , plans, 
elevations, sections, doors, &c., details of the several parts, &c„ 
£1 Is. 

M ICHELA, IGNAZIO.— DESCRIZIONE'e 

DISEGNI del PALAZZO del MAGISTRATI SUPREMI 
dl TORINO. Torino. 



Large folio, 94 Plate.s, bound in extra half-morocco, gilt and inter- 
leaved, price £6 10s. 

"pEYNATJD, L. — Trattato di Architettiira, con- 

tenente nozoini gencrall sui PrinclpU della Constnizlone e 
KuUa slorla dell’ Arti, eou aanot. per ciira di Lorenzo Urban!. 
Venezia, 1867. 



4 imperial bulky 8vo volumes, printed and imblihlted under autbo- 
ritv, and treats of the early foundation of Venice and catab- 
lisliment as a kingdom, Uk wealth nnd commerce, and its once 
gr*’at political position, with Platre, £3 3<, 

■yENEZIA. — E le sue Laguue, Venezia, 1847. 




In 2 large folio volumes, niimeronsly nnd elaborately drawn Plates, 
very well executed in ontline, altnge^ier a very fine work. Very 
elegantly half-bound iu morocco, extra gilt and interleaved 
£12 12s. ’ 

A CCADEMIA DI BELLI ARTI. — Opere dei 

-t* Grand! Concorsl Premintedall I R. AccsHcmiadelle Belle; Art! 
In Milano, e publicatc, per cura dell' Arohitettn, G. ALUI8ETTI — 
per la Class! di Omano— per le Classl di Architettura, figure eJ 
Urnato. Milano, 1825-29. 

John Weale, 69, High Holborn, London, W.C. 
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■pOEEIGN WORKS, KEPT IN STOCK AS 

J- FOLLOWS:— 



Atlas folio, very fine impressions, complete in 3 parts, Columbler 
folio, £3 13s. 64 Elegantly half-bound in extra morocco and 
interleaved. £6 16s. 6d. 



A LBERTOLLI, G. — Alcune Decorazioni di Nobili 

Sale ed Altri Oniamenti. Milano, 1787, 1824, 1838, 



To be had separately, £1 8s. 

A LBERTOLLI, G. — Part III., very frequently 

required to make up sets. 



2 Tols., folio, 80 Plates of the most exquisite kind in colours, far 
superior to any existing work of the present day, £7 10s. 

tJOFFMAN, ET KELLERHOVEN. — Recueil 

-4-A de Desslns relatifs k I'Art de la Decoration chez tons lea 
peoples et anx plug belles dpoques do leur civilisation, &c., des- 
tinds k servir de motifs et de matdrlaux aux peintres, d^orateurs, 
peintres sur verre, et aux dessinateurs de fabriques. 

Price £1 Is. 

TTOPE, ALEXANDER J. BERESJ^RD, Esq.— 

-^-4- Abbildungen der Glasgemiilde in der Salvator-Kirehe n 
Kilndown in der Graifschaft Kent. Copies of paintings on glass in 
Christ Church, Kilndown, in the county of Kent, executed in the 
Royal Establishment for Painting on Glass, Hnnicb, by order of 
ALEXANDER J. BERE8FOKD HOPE, Esq., published by F. 
Eggert, Painter on Glass, MUnchen. The work contains one sheet 
with the dedication to A. J. B. HOPE, Esq., and fourteen windows; 
in the whole fifteen, beautifully engraved and carefully coloured. 



In large folio, 80 Plates, containing a profusion of rich Italian and 
other ornaments. Elegant in half-morocco, gilt, and interleaved, 
£6 6s. 

J ULIENNE, E. — Industria Artistica o Raccolto 

di Composizioni e Decorazioni Omamentaii, come suppellet- 
till, tappezzerie, armature, cristalli, sofiltti,comici,Iampade, bronzi, 
ec. Venezia, 1861—1658. 



Prix 60f., in folio, £3. 

T E PAUTRE. — Collection dea plus belles Com- 

-Li positions, gravdes par DE CLOL'X, ArcUte. L’Ouvrage con- 
tient cent planches. Paris. 



This unique collection is in 2 Vols. 4to, had its commencement in 
1812, and contsins upwards of 600 rich Designs. Price £6 6s. 

TLIETIVIER, MONS., Architecte. — The original 

iVX Sketcliea, Drawings* and Tracings, in pencil and pen and 
ink* of executed Works and Proposals* displaying the genius of 
Mons. Metivier* as sn architect of high attainments, whose recent 
death was much regretted in Bavaria. He was a native of France, 
and was induced to settle In Munich by the late Duke of Leuchten- 
berg, under whose patronage he was much employed in the con- 
struction of private edidees for the Bavarian nobility and gentry; 
and tor decoration and fittings of them ; his interiors are still much 
in admiration. He built a mansion forPiince Cliarles* in a most 
simple and elegant style (in Brienner Street)* which is still now 
considered one of the purest buildings of Munich. The above 
Skeiclies are hU professional life and practice. 



Twelve Parts* in small obl >ng 4to, 60 coloured Plates of 90 elabo- 
ratelv coloured and gilt ornaments. £1 Is. 

ARNAMENTENBUCH. — Farbige Verzierungen 

U' filr Fabrikznten, Zimmenuzler und andere Baugewerke. 
Milnchttu. 

John Wealc, 60, High Holboni, London, W.C. 
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XTOEEIGN WORKS, KEPT IN STOCK AS 

i- FOLLOWS 



410 Plates, in two thick large 4to. Vnis., designed and engraved by 
MM, Keister Arget, d’Hautei, de Wailly, Wagner, L. Feuch4te 
et Regnier, &e. £S 6s, 



ARNEMENTS. — ^Tir&i ou imit4s des Quatre 

^ £coles. Paris. 



Six Farts, large folio. Plates beautifully coloured, in fac-similes 
of the Interiors, Ornaments, Compartments, Ceilings, &c. 
£2 12s. 6d. Also, elegantly half-bound in morocco gilt, IM 4s. 

"DOTTMANN, L. — Ornameute aus den vorzUg- 

•Lv lichsten Bauweiken Miincheus. MUnchen« 



Veryele^nt io half red morocco, gilt, and intprIeaTed. £7 \7$. 6d. 

7 ANETTI, G.— STUDII ARCHITETTONICO 

ORNAMENTALI, dedicati all’ J. R. Acoademia YeneU delle 
Belle Arti, seconds edizione con aggninte del Prof. L. URBANI. 
66 livraisons, in imperial folio, about 200 of most elaborately de- 
signed subjects of Architecture and Interior Fittings, Designs for 
Chimney IMeces, Iron Work for Interiors and Exteriors, Oates and 
Wooden Gates, Garden Decorations, &e., &c., including the Ap< 
pendices. Venezia. 



A Catalogue, of 40 pages, to be had 
gratis; printed in demy 8vo. 

Export Orders executed either for Prin- 
cipals abroad, or Merchants at home. 
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In Atlas of Plates and Text, 12mo, price 25s. together, 

IRON SHIP BUILDING. 

AviTn 

PRACTICAL. II.LUSTRATIONS. 

BY 

JOHN GRANTHAM, N.A. 



DESCRIPTION OF PLATES. 



1. Hollow and Bar Keels, Stem and 

Stem Posts. 

2. Side Frames, Floorings, and Bilge 

Pieces. 

8. Floorings continued — Keelsons, 
Deck Beams, Gunwales, and 
Stringers. 

4 . Qunwales continued — Lower 
Decks, and Orlop Beams. 

6. Angle-Iron, T Iron, Z Iron, Bulb 
Iron, as rolled for Iron Ship- 
Building. 

6. Rivets, shown In section, natural 

size, Flush and Lapped Joints, 
with Single and Double Ri- 
veting. 

7. Plating, three plans, Bulkheads, 

and modes of securing them. 

8. Iron Masts, with Longltndinal and 

Transverse Sections. 

9. Sliding Keel, Water Ballast, 

Moulding the Frames in Iron 
Ship-building, Levelling Plates. 

10. Longitudinal Section, and Half- 

breadth Deck Plans of large 
Vessels, on a reduced scale. 

11. Midship Sections of Three Vessels 

of different sizes. 

12. Large Tetsei, showing details.— 

Fore End In Section, and End 
View, with Stem Post, Cmtches, 
Deck Beams, &c. 



13. Large Venet, showing details. — 

After End in section, with End 
View, Stem Frame for Screw, 
and Rudder. 

14. Large Vessel, showing details. — 

ilidship Section, Half breadth. 

15. Machines for Punching and Shear- 

ing Plates and Angle-Iron, and 
for Bending Plates ; Rivet 
Hearth. 

16. Machines. — flarforth's Riveting 

Machine, Drilling and Counter 
Sinking Machine. 

17. Air Furnace for HeatingPlates and 

Angle- Iron ; various Tools used 
in Riveting and Plating. 

18. GtinuiaU, Keel, and Flooring; 

Plan for Sheathing Iron Ships 
with Copper. 

19. Illustrations of the Magnetic Con- 

dition of various Iron Ships. 

20. Gray's Floating Compass and Bin- 

nacle, with Adjusting Magnets. 

21. Corroded Iron Bolt in Frame of 

Wooden Ship; Caulking Joints 
cf Plates. 

22. Great Ahatem— Longitudinal Sec- 

tions and Half-breadth Plans. 

23. Great Eastern — Midship Section, 

with details. 

24. Great Aoalo-n— Section in Engine 

Room, and Paddle Boxes. 



This Work may be bad of Messrs. Lockwood k Co., No. 7, Stationers’ 
Hall Court, and also of Mr. Weaib; cither tlie Atlas separately 
for If. 2s. 6d., or together with the Text price as above stated. 

Bradbury and Evans, Printers, Whitefiiars. 
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